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Let TORCHWELD Solve 
Your Welding and Cutting Problems 


@ In all classes of industry, the TORCHWELD PROCESS of 
welding and cutting is becoming indispensable, because of a 
proven record of efficiency and economy. 


@ TORCHWELD TORCHES are manufactured in various 


sizes to meet individual requirements—there is a model to fill 
your needs. Write for -full information. 


TORCHWELD EQUIPMENT CoO. 
224 No. Carpenter St., CHICAGO, ILL. 


PHILADELPHIA DETROIT CLEVELAND KANSAS CITY MILWAUKEE PITTSBURGH 


Published Monthly by the Welding Engineer Publishing Co. Entered as Second Class Matter Jan. 20, 1916, at the Post Office at Chicago, Iil., Under 


the Act of March 3, 1879. 
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Unbuttoning 
a sky-scraper— 


—— modern steel-framed building is put 
up to stay. Thousands of rivets hold 
together the great girders and beams of its 
mammoth skeleton. 


When such structures are wrecked to make 
way for even greater buildings all these count- 
less rivets must be removed if the valuable 
structural steel is to be salvaged. 





It is then that the Oxweld Rivet Cutting 
Nozzle comes mto play. 


Almost instantaneously the flat flame slices 
off the rivet-head as a knife cuts through a 
pat of butter—leaving the steel beam un- 
scathed. Weeks of time and thousands of 
dollars are saved because of Oxweld. 


This is but one of hundreds of cost-reducing 
applications of oxwelding and cutting. In 
every branch of industry Oxweld can be ap- 
plied to advantage. 





Oxweld Service Engineers, stationed in 
more than fifty centrally located cities, are 
ready to demonstrate in your plant. Their 
services cost you nothing. Make use of them— 
It may mean a saving of thousands. 


Write, wite or telephone to the nearest 
address below for immediate attention. 


An illustrated book ““Oxweld Can Do It !”’ sent 
you on request. It tells what Oxweld is doing 
for others. 


What Oxweld 
has done 
for others— 


Oxweld can 


do for you. 





OXWELD ACETYLENE COMPANY 


NEWARK, N. J. CHICAGO SAN FRANCISCO 
Sales Representatives in the Principal Cities of the World 
WORLD’S LARGEST MAKER OF EQUIPMENT FOR OXWELDING AND CUTTING METALS 
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Follow Our Tips 





Follow them closely through 
hot heavy welding and cutting 
jobs. 


Watch them stand up under 
the strain. 














The scientific construction 
of a PUROX torch reduces to an 
absolute minimum the chance 
of burning out a tip in the midst 
of a job. 


Let a PUROX torch be your 
next step towards more effi- 
cient and better welding and 
cutting. 


S597 GEAUFAIT ST 2305-15 E. 52nd St. 
DETROIT ; LOS ANGELES: 
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Buyers’ Index 


of the United States. 


Readers of Ghe Welding Engineer will find this index to contain the 
most accurate information obtainable relating to welding apparatus and 
supples. Che advertising section includes the principal manufacturers 





ADVERTISING SERVICE for Welders 
Welding Promotion Co. 


ACKTYLENE eCampomnsed im Cylinders) 
Air Reduction Sales C 
Commercial Acetylene ‘supply Co. 
Linde Air Products Co. 
Universal Oxygen Co. 
Prest-O-Lite Co. 


ACETYLENE —y ~ 7 


Carbic Mfg. Co. 

Davis-Bournonvillie Co 

Imperial Brass Mfg. Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Smith's Inventions, Inc. 

superior Oxy-Acetylene Machine Co 
United States Welding 

Universal Oxygen Co. 


ALUMINUM FILLER RBODS 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Wm. Cramp & Sons 
Electric Arc Cutting & Welding Co. 
Iron City Foundry Co. 
Davis-Bournonviile Co. 
The Imperial Brass Mfg. 
Hauck Mfg. Co. 
Imperial Brass Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Superior i an cetylene Mach. Ce 
Torchweld uipement Co. 
United States nae Co. 
Universal Oxygen 


ALUMINUM FLUX 
Air Reduction Sales Co. 
Burdett Cxygen 
Davis-Bournonville Co. 
The = Brass Mfg. Co 
Hauck fg. Co. 
Hoskins Process Development Co. 
Imperial Brass Co. 
Modern Engineering Co. 
Morey Flux & Chemical Co. 
Oxweid Acetylene Co. 
Superior Oxy-Acetylene Machine ‘‘o 
Torchweld ulpment 
United States Welding Co. 
Universal Oxygen Co. 


ALUMINUM SOLDER 
Air Reduction Sales (o. 
Burdett Oxygen 
Liberty Welding Co. 

ANNEALING + erny 
Buffalo Dental Mfg. 
General Electric _ 
Universal Oxygen Co 

4 PRONS (Asbestos) 
Chicago Eye Shield Co 
Electric Arc Cutting & Welding Co. 
Servicized Products Co. 


ASBESTOS GLOVES 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Chicago Bye Shield Co. 
Imperial Brass Mfg. Co. 
Servicized Products Co. 
Universal Oxygen Co. 


ASBESTOS SHEET PAPEK 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
avis-Bournon 
Imperial Brass Mfg. Co. 
Oxweld Acetylene Co 
a Products Co, 
7, Oss-Aestzione Machin- Co 
on ‘od States Welding Co. 
Universal Oxygen Co. 


BLOW TORCHES (Acetylene) 
See “Torches” 


BOOKS (Relating to Welding) 
The Welding FEnaineer 
Blectric Arc Cutting & Weiding Co. 





Rochester 
Welding 
Works 


We not only do welding, 
but supervise the design 
and installation of oxy- 
acetylene welding plants; 
report on welding ma- 
terial and methods; make 
tests on welding appa- 
ratus for efficiency and 
economy. 

Nine years’ experience. 


Rochester Welding Works 
349 Orchard St., Rochester,N.Y, 
S. W. MILLER, M. E., Proprietor 




















Unusual Welding Problems 


are an everyday occurrence in our 
shop. We go anywhere, take the 
big and little Jobs. We use Oxy- 
Acetylene and Electric Arc proc- 
esses. 


Boiler Welding and special! tanks 
our speciality. Our ten-ton crane 
handles big work with ease. 


Telephone or write for particu- 
lars. 


Chicago Welded Products Co. 


226 N. Carpenter St., Chicago 








BRASS AND BRONZE FLUX 
Air Reduction Sales Co. 
Burdett Co. 
| aes Mfg. 

vie-Bournen ville Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
United States Welding Co. 
Oxweld Acetylene Co. 
Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine Ce. 


Torchweld Equipment Co. 

Universal Oxygen Co. 
BRASS SPELTER WIRE 

Air Reduction Sales Co. 

Burdett Oxygen Co. 

Universal Oxygen Co. 

Torchweld Equipment Co 
BKAZING OUTFITS 

Bastian-Blessing Co 

Suffaio Dentai Mfg. Co. 

Hauck Mfg. Co. 

Imperial Brass Mfg. Co. 

Smith's Inventions, Inc. 

superior Oxv-Acetylene Machine (o 

Torchweld Equipment Co. 
BRONZE FILLER RODS 

Air Reduction Sales Co. 

Central Steel & Wire Co. 

Wm. Cramp & Sons 

Electric Arc Cutting & Welding Co. 

Burdett Oxygen Co. 

Hauck Mfg. Co. 

Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 

Modern Engineering Co. 

UOxweld Acetylene Co. 

Superior Oxy-Acetylene Machines Ce 

Torchweld Equipment Co. 

United States Welding Co. 

Universal Oxygen Co. 
CABLE (For Leads) 

Electric Arc Cutting & Welding Co. 
General Electric Co. 

Quasi-Arc Weldtrode Co. 
Transportation Engineering Corp. 
‘ARBIDE (Calcinm) 

Air Reduction Sales Co. 

American Carbolite Sales Co. 

Gas Tank Recharging Co. 
Shawinigan Products Corp. 

Union Carbide Sales Co. 
CARBIDE (Compressed in Cakes) 

Carbic Mfg. Co. 
CARBON (Blocks, Paste, Etc.) 

National Carbon Co. 

U. 8S. Welding Co. 

Electric Arc Cutting & Welding Co. 


CARBON REMOVING TORCHES 
See ‘“‘Torches” 


CAST IRON FILLER _—— AND FLU 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Bierman-Everett Fdyv. Co. 
Central Steel & Wire Co. 
Wm. Cramp & Sons 
Electric Arc Welding & Cutting Co. 
Iron City Foundry Co. 
Davis-Bournonville Co. 
Ulauck Mfg. Co. 
{International Oxygen Co. 
Modern Engineering Co. 
The Imperial Brass Mfg. Co 
Oxweld Acetylene Co. 
Imperial Brass Mfg. Co. 
Page Steel & Wire Co. 
John A. Roebling’s Sons Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
Transportation Engineering Corp. 
United States Welding Co. 
Universal Oxygen Co. 


COPPER FLUX 
Air Reduction Sales Co. 
Imperial Brass Mfg. Co. 


CUTTING RODS (Elec. Arc) 
Electric Arc Cutting & Welding Co 


CYLINDERS 
Wm. Wharton, Jr., & Co. 


ELECTRIC ARC WELDING OUTFITS 
Electric Arc Welding & Cutting Co. 
General Electric Co. 

Gibb Instrument Co. 

Lincoln Elec. Co. 

Quasi-Are Weldrode Co. 
Westinghouse Elec. & Mfg. Co. 
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| SERVICE PLANTS 


Buffalo, N. Y. SE Minneapolis, Minn. 
846 Main St. AN Fer A 14 No, 9th St. 


New York, N. Y. 
355 W. 57th St. 





Chicago, Ill. 
1522 Michigan Ave. 






Cleveland, Ohio 
6529 Euclid Ave. 





Pittsburgh, Pa. 
5102 Baum Blvd. 











Milwaukee, Wisconsin Over 500 Licensee Representations San Francisco, Calif. 
18 Martin St. Throughout the World. 116 Hyde St. 


L. LAWRENCE & COMPANY 


Originators of Lawrence Scored Cylinder Process 
Beware of Imitators 












Home and Licensee Office: 
292 Halsey Street NEWARK, NEW JERSEY 






Repairs to Scored Cylinders by Lawrence 
Patented Process are permanent and guaranteed 
for the life of the motor. 





Shop licenses obtainable. Write for particu- 
lars and prices today, as someone may be ahead 


of you. 


Distributors of De Luxe Light Weight Gray 
Iron Pistons, Rebco and Hi-Speed Rings and 


Wrist Pins. 
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ELECTRIC RESISTANCE WELDERS. See 
“Resistance Welding Machines” 


ELECTRODE HOLDERS 


Electric Arc Welding & Cutting Co. 
General Electric Co. 

Gibb Instrument Co. 

Quasi-Arc Weldtrode Co. 
Transportation Engineering Corp. 


ELECTROLYTIC OXYGEN AND HYDROGEN 
GENERATING EQUIPMENT 
Burdett Oxygen Co. 
International Oxygen Co. 
Universal Oxygen Co. 


FILLER RODS (Swedish Iron) 

Air Reduction Sales Co, 
Bierman-Everett Fdy. Co. 

urdett Oxygen ‘ 
Central — Co. 
Wm. Cramp ons 
Electric Arc Cutting & Welding Co. 
Davis-Bournonville Co. 
Hauck Mfg. Co. 
Modern Engineering Co. 
The imperial Brass Mfg. Co. 
Oxweld we ~s 

age Steel re Co. 
ese Oxy-Acetylene Machine Co. 
Transportation Engineering Corp. 
Universal Oxygen Co. 


FILLER RODS (Tobin Bronze) 


Air Reduction Sales Co. 

Burdett Oxygen Co. 

Central Steel & Wire Co. 

Bierman-Everett Fdy. Co. 

Davis-Bournonville Co. 

International Oxygen Co. 

The Imperial Brass Mfg. Co 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Page Steel & Wire Co. 

Buperior Oxy-Acetylene Machine Ce 

| ae Equipment Co. ‘ 
nited States Welding Co. 

Universal Oxygen Co. 


FILLER RODS (Venadium Steel) 


Air Reduction Sales Co. 
Burdett Oxygen Co. 
Bierman-Everett Fdy. Co. 
Central Steel & Wire Co. 
Universal Oxygen Co. 
Wm, Cramp & Sons 
Davis-Bournonville Co. 
Mauck Mfg. Co. 
{nternational Oxygen Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
Uxweld — Co. 

eid-Avery Co. , 

orchweld Equipment Co. . 
4uperior Oxy-Acetylene Machine Ce 
United States Welding Co. 
Universal Oxygen Co. 


FIREPROOF PLASTIC 


ational Carbon Co. 
U. S. Welding Co. 


FLUE WELDERS (Electric) 


General Electric Co. 
Wilson Welder & Metals Co. 


FLUXES 
Air Reduction Sales Co. 
Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Smith's Inventions, Inc. 
‘Universal Oxygen Co. 


FURNACES (Annealing) 
Buffalo Dental Mfz. Co. 
Genera} Electric Co. 
Hauck Mfg. Co. 
Universal Oxygen Co. 


PREHEATING FURNACES 


Buffalo Dental Mfg. Co. = 
‘Hauck Mfg. Co. , ; 
Imperial Brass Mfg. Co. 

Modern Engineering Co. 

Superior Oxy-Acetyiene Mechine-\» 


GAS BURNERS (Preheating) 

Air Reduction Sales Co. 

Superior Oxy-Acetylene Machine Co 
ean. Oxygen Co. 


U. 8S. Gauge Co. 
6 RATORS (Oxygen or Hydrogen) 
urdett Oxygen Co. 


International Oxygen Co. 
Universal Oxygen Co. nas 
GLOVES (Welders Asbestos)~ 
Burdett Oxygen Co. 
Chicago Eye Shield Co. 
-Davis-Bournonville Co. 
‘Electric Arc Cutting & Welding Co. 
International Oxygen Co. 
Imperial Brass Mfg. Co. 
‘Servicized Products Co. 
Torchweld Equipment Co. 
GOGGLES 
Chicago Eve Shield Coa 
Imperial Brass Mfg. Co. 
Modern Engineering Co 
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Quasi-Arc Weldtrode Co. 
Transportation Engineering Corp. 


GRINDING MACHINES 
N. A. Strand Co. 
Transportation Engineering Corp. 
Wodack Electrical Tool Corporation. 

HARDENING FURNACES 
Buffalo Dental Mfg. Co. 
General Electric Co. 
Hauck Mfg. Co. 

HOSE (Oxygen and Acetylene’ 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Buffalo Dental Mfg. Co. 
Davis-Bournonville Co. 
International Oxygen Co. 
Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co, 
Oxweld Acetylene Co. : 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Ce 
Torchweld uipment 
United States Welding Co. 
Universal Oxygen 

HOSE UNIONS 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
K-G Welding & Cutting Co. 
Hauck Mfg. Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co. 
Torchweld Equipment Co. 
Universal Oxygen Co. 


HYDROGEN 


Burdett Oxygen Co. 
California Compressed Gas Co. 
Gas Products Association 
International Oxygen Co. 
Universal Oxygen 

GYDROGEN PLANTS 
Burdett Oxygen Co. 
International Oxygen Co. 
Universal Oxygen Co. 


KEROSENE PREHEATING TORCHES 

Air Reduction Sales Co. 

Hauck Mfg. Co. 

The Imperial Brass Mfg. Co. 

Imperial Brass Mfg. Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Smith’s Inventions, Inc. 

Superior Oxy-Acetylene Machine Co. 
NEEDLE VALVES 

Air Reduction Sales Co. 

Burdett ouvqen Co. 

The Bastian-Blessing Co 

Universal Oxygen Co. 

Buffalo Dental Mfg Co. 

Federal Brass Works. 

General Welding & Eqpt. Co. 

The Imperial Brass Mfg. Co. 

K-G Welding & Cutting Co. 

Smith’s Inventions, Inc. 

Superior Oxy-Acetylene Machine Co 

Torchweld Equipment Co. 
NITROGEN 
Air Reduction Sales Co. 
Linde Air Products Co. 


OIL BURNERS ({Preheating) 
Air Reduction Sales Co. 
' Gas Products Agsn. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co, 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co. 
OXY-ACETYLENE CUTTING MACHINES 
Davis-Bournonville Co. 
The Shawver Co. 
OXYGEN (Compressed in Cylinders) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
California Compressed Gas Co. 
Gas Products Ass’n. 
International Oxygen Co. 
The Linde Air Products Co 
. Swift & Co. x 
™~ Universal Oxygen Co. 


OXYGEN AND HYDROGEN GENERATING 
EQUIPMENT 


Burdett “Oxygen Co. . 
Gas Products Assn. 
International Oxygen Co. 
Universal Oxygen Co. 

PREHEATING FURNACES 
Natural Gas and Oil Fuel) 
Imperial Brass Mfg. Co. 

PRESSURE GAUGES 
Air Reduction Sales Co. 

& Blessing Co. 

- Burdett Oxygen Co. oy 
Davis onville. Co. a 
Hauck Mfg. Co... - - 
International Oxygen Co. 

The Imperial Brass Mfg. Co. 
~Modern Engineering Co. 

Oxweld Acetylene Co. 

Smith’s Inventions, Inc. 

Superior Oxy-Acetylene Machine Co. 

U. 8. Gauge Co. 

Torchweld Equipment Co. 

United States Welding Co. 

Universal Oxygen Co. 
REGULATING VALVES (Acetylene) 


Air Reduction Sales Co. 
The Bastian-Blessing Co. 


(Artificial or 
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Burdett Oxygen Co. 
Davis-Bournonville Co. 
Federal Brass Works 

Hauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
K-G Welding & Cutting Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetyiene Machine Co 
Torchweild Equ'pment Co. 
United States Welding Co. 
Universal Oxygen Co. 

REGULATING VALVES (Hydrogen) 
Air Reduction Sales Co. 

The Bastian-Blessing Co. 
Burdett Oxygen Co. 

Federal Brass Works 
International Oxygen Co. 

The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Universal Oxygen Co. 

K-G Welding & Cutting Co. 
Superior Oxy-Acetylene Machine Co 
Smith’s Inventions, Inc. 
Torchweld Equipment Co. 
Universal Oxygen Co. 

REGULATING VALVES (Oxygen) 

Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Federal Brass Works 
Imperial Brass Mfg. Co. 
Smith’s Inventions, Inc. 

Universal Oxygen Co. 

SAND BLAST 
Transportation Engineering Corp. 

RESISTANCE WELDING MACHINES 
American Electric Fusion Corp. 

SCORED CYLINDERS 
L. Lawrence & Co. 

SKAM WELDERS (Electric) 
American Electric Fusion Corp. 
(jenerai Electric Co. 

Gibb Instrument Co. 

SILVER SOLDER 

.F. H. Noble & Co. 


SOLDERS 
Liberty Welding Co. 


TORCHES (Oxy-Acetylene W. 
Cotton y Welding and 
Air Reduction Sales Co. 

‘The Bastian-Blessing Co. 
Carbic Mfg. Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co. 
Federal Brass Works 
International Oxygen Co. 
The Imperial! Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Modern Engineering Co. 
Criwald Acetylene Co. 
Prest-O-Lite Co. 
} notin remsons, Inc. 
juperior Oxy-Acetylene Mac 
The Thermalene Co. _—— 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 


TORCHES (Oxy-H 
Cuties) (Oxy-Hydregen Welding and 


Air Reduction Sales Co. 
The Bastian-Blessing Co. 





Texas Headquarters for Welding 
and Cutting. The Best Equipped 
Plant in the State. 


Southern Welding & Machine Co. 
212-14 College Street 


San Antonio, Texas 





Burdett Oxygen Co. 
Davis-Bournonville Co. 
International Oxygen Co. 

-. The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co 
Smith’s Inventions, Inc. 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co 


es pons (Oxygen and Acety 


ene 

Air Reduction Sales Co. 
I gen Co. 
Smi tions, Inc. 
8u cetylene Machine Co. 
The rass Mfg. Co 
Torchweid Equipment Co. 
Universal Oxygen Cc 


THERMALENE-GAS 
The Thermalene Co. 
T WELDIN: 


Metal & Thermit Corp. 
= (Gasolin 


Air uction Sales Co. 
Buffalo Dental Mfg. Co. 
The Imperial Brass Mfg. Ce 


e@ and Kerosene Prehes 


Nov 
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UNION CARBIDE 


WORLD’S BEST QUALITY—HIGHEST GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large stocks of Union Carbide in 
all regular commercial sizes are car- 
ried at each of Union Carbide Sales 
Company’s Warehouses listed be- 
low. 


Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 
or San Francisco offices. 


Generator Sizes of Union Carbide 
Packed in 100 Pound Drums 
34 in. x2 in. (Lump) 
2 inex % in. (Egg) 
1%in.x ¥% in. (Nut) 
Y% in. x 1/12 in. (Quarter) 


For Oxy-Acetylene Welding and 
Cutting Plants, Acetylene House 
Lighting Plants, Contractors’ 
Torches and Flare Lights, and nu- 
merous other pieces of Acetylene 
generating apparatus designed for 


the use of one of these sizes of Car- 
bide. 


UNION CARBIDE SALES COMPANY 


Peoples Gas Building 
Chicago, Ill. 


Carbide and Carbon Building 


30 East 42nd St. 
New York 


Balfour Building 


California and Sansome Sts., 


San Francisco, Calif. 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 


Shipments Always Made On Day Orders Are Received 


ALABAMA 
1916 Morris Ave. 
16 S. Commerce St. 
114 N. Perry 8t. 


Birmingham 
Montgomery 
Phoenix 


Ft. Smith 


Los Angeles ° Gibbon St. 
Sacramento O 8t. 
San Diego Seventh and ... Sts. 
San Francisco Balfour Bldg. 
Denver Nineteenth and Wazee Sts. 
CONNECTICUT 

Hartford 412 Trumbull St. 
DISTRICT OF COLUMBIA 
Washington 501 a St.. N. E. 


Jacksonville 


Atlanta O. Box 1594 
Savannah, Ogeechee Canal, ‘s. of Bay St. 
Box 78 
ILLINOIS 
Chicago..... 122 So. Michigan Boulevard 
Danville..... 611 Oak St. 
Decatur 133 W. William 8t. 
East St. 700 Broadway 
Phones Bell-Bridge 320, 
Kinloch-St. Clair 320 
Marion..315 8S. Granite St., P. O. Box 747 
Monmouth 124 E. Archer Ave. 
i 100-110 Edmund. St. 
Phones Main 700-701, Interstate 7000 
Q 313 Delaware St., Phone 220 
Sprimefield 1801 Washingtom St, 
Streator 702 East Elm St. 


UNION CARBIDE 


INDIANA 
Evansville 
Fort Wayne 
Indianapolis 
Phones Bell-Main 2410, 
Independent 27-474 
Terre Haute.........-- 921 Wabash Ave. 


Davenport 

Des Moines 
8th and Washington Sts. 
Central Ave. at 16th St. 
207-9-11 S. Washington St. 
.925 Fourth St., P. O. Box 398 
Fourth 8t. 


109 W. Third 8t. 

154 N. Fifth St. 

.Douglas and Sycamore Aves. 
P. O. Box 951 
an hp eahetnal 


Fort Dodge 


Sioux City. 
Waterloo 


Pittsburg 
Wichita... 


Louisville 
Middlesboro 


New Orleans 
Portland 
Baltimore 


Cumberland... 
Salisbury.. 


19 E. Lombard 8t. 
.53 Third Nat'l Bk. Bldg. 
.Mill St., Opp. Fulton Station 
MASSACHUSETTS 
Napier St. 
15 Federal St. 
MICHIGAN 


Springfield 
Worcester 


Detroit 
Grand Rapids..500 Shawmut Ave., N. W. 
Iron Mountain 513 Stephenson Ave. 
172 South Water St. 
Muskegon 303 W. Western Ave. 
Saginaw 
Sault Ste. Marie 
MINNESOTA 
Minneapolis 
Phones Nicollet 7121, 
Tri City-Automatic 38634 
Virginia 41 
MISSISSIPPI 
1312 Washington St. 
MISSOURI 
Kansas City 1422 St. Louis Ave. 
St. se 920 Sixth St., Sta, ‘‘A.” 
St. Louis (See East St. Louis, Il.) 
NEBRASKA 
1007-9-11 Jones St. 
Union Sta, P. O, 
NEW JERSEY 
West and Clinton Sts. 
251-55 Ridgewood Ave. 
NEW YORK 
PANORE 6 oscctapesusscbanel 108 Third Ave. 
Binghamton 21 Jarvis St. 
Phones Long Distance 467, 
York State 210, Bell 2450 
1336 Genesee St. 
nner St. & R. R. Place 


Vicksburg 


Omaha 


Camden 


11 New York Ave. 
O'Neil St., Near Broadway 
Niagara Falls ° 
Poughkeepsie Smith st. 
_and N. Y., N. H. & H. R. R. Tracks 
é 135 Hotel St. 


438 Court St. 


Federal and Junction Aves. 
First Nat’l Bank Bldg. 
1830-1840 N. Michigan Ave. 

334 N. First St. 


3 Chestnut St. 


Whitehall 22-23 Main 8t. 


NORTH ss 
W. First St. 


P. O. Box 149 
NORTH DAKOTA 
Fifth St. and Second Ave. 
OHIO 
Factory and Moore Sts. 
618 Mulberry Road, 8. E. 
7 Plum St., Phone Main 682 
601 The Citizens’ Bldg. 
310 Dublin Ave. 
812-828 E. First St. 
338 East High St. 
Mansfield...40 West Third St., Phone 69 
Steubenville 324-343 N. Seventh St. 
414 S. Erie 8t. 
Jones and Brittain Sts. 
+-..-Main and 2nd Sts. 
OKLAHOMA 
McAlester....cccccccscesee8 N. Main St. 
Oklahoma 4 West Park Place 
1-11 N. Boulder St. 


Charlotte 
Wilmington 
Raleigh 


Athens..... 


Cc cincinnati. ‘ 


Youngstown 
Zanesville 


Portland h and Hoyt Sts. 
PENNSVLVANI IA 
359 Beaver St. 
DuBois....Weber Ave. and Franklin St. 
East Greensburg. -Clark and George Sts. 
1426 Chestnut St. 
Harrisburg 
Johnstown, Messenger St. and B. & O. R.R. 
Pittsburgh 
1202 Chamber of Commerce Bidg. 
Pottsville....Railroad and Sanderson St. 
Scranton Penn Ave. and Vine 8t. 
Shamokin Fifth and Walnut Sts. 
Williamsport Canal and Court Sts. 
SOUTH CAROLINA 
Charleston..3 N. Liberty St., Phone 2716 
TENNESSEE 
Chattanooga 
.627 Volunteer State Insurance Bldg. 
Knoxville 6 West Depot Ave. 
| 671 South Main St. 
Nashville 105-107-109 Broadway 
EXAS 


Wood and Market Sts. 
.First and Kansas Sts., Phone 50 


Dallas 


Houston’ 

-Baker and Cedar Sts., P. O. Box i214 
San Antonio..... 115 Medina St. 
Waco. Thirteenth & Mary Sts., Phone 23 

UTAH 


Salt Lake City..108 W. Second South St. 
VIRGINIA 


Lynchburg 


1324 Commerce St. 
Norfolk 


513 Front St. 
8th and Cary Sts. 
WEST ViRGINIA 
Bluefield 195 aided > 
Charleston. —— St. and K. & M. R. 
Elkins... .-Railroad Ave. and First at 
Fairmont. “~—” Oe. 
Huntington...Seventh Ave. & Eighth 8t. 
Morgantown. 178 Ciay St., Phone 20 
Wheeling 43rd and McCulloch St. 
WASHINGTON 
Seattle 508 Westlake Ave,, North 
Spokane..162 So. Post an Phone. Riv-96 
N 


La Crosse 


Front and King Sts. 
Madison 


- 513-19 Williamson St. 
120 Jefferson St. 


IS EASILY OBTAINABLE EVERYWHERE 
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Reduce Overhead Expense 








E — at 
f- =, 
K-G 


Cutting Welding 


TORCHES 


Any Length Desired 
for Any Gas Desired | 


K - G Welding and Cutting Co., Inc. 


Home Office and Factory 


556 West 34th St., N. Y. City 




















Welders do their preheating jobs at less cost than with charcoal : 
artificial gas. 7 
There is absolutely no SMOKE or NOXIOUS GASES, and the ; 
DIRT that accumulates when charcoal is used is eliminated. y 
The burners are readily regulated to the desired flame by mer: 
regulating the OIL VALVE. 

HAUCK KEROSENE PREHEATERS are simple to OPERATI ‘ 
and easy to HANDLE. They are equippel with hand pump; on i 
pumping will operate the burner for three hours. is 


Write us for descriptive matter, or, still better, ask us to send you 
an outfit ON TRIAL. 


SALES OFFICES: 





Philadelphia, Pittsburgh, Chicago, Springfield, Mass. 


Norfolk 








BROOKLYN, N. Y. 








@auck Mfg. Co. 

International Oxygen Co. 

The Imperial Brass Mfg. Co. 
Oxweid Acetylene Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine Co. 
United States Welding Co. 
Westinghouse Electric & Mfg. Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co. 
International Oxygen Co. 

Kentucky Oxygen-Hydrogen Co. 
Modern Engineering Co. 
Prest-O-Lite Co. 

Smith’s inventions, Inc. 

Superior Oxy-Acetylene Machine Co. 
Universal Oxygen Co. 

The Imperial Brass Mfg. Co. 
Torchweld Equipment Co. 


TRUCKS (Cylinder Carriers) 
Air Reduction Sales Co. 
The Bastian-Biessing Co. 
Burdett Oxygen Co. 
Davis-Burnonville Co. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Superior Oxy-Acetylene Machine Co. 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 


VALVES (For Oxygen Cylinders) 
Air Reduction Sales Co. 
Burdett Mfg. Co. 
International Oxygen Co. 
Universal Oxygen Co. 


WELDING APPARATUS (Electric) 
Electric Arc Welding & Cutting Co. 
General Electric Co. 

Gibb Instrument Co. 

Lincoln Elec. Co. 

Quasi-Are Weldtrode Co. 
Westinghouse Elec. Mfg. Co. 


WELDERS’ GLOVES 
Air Reduction Sales Co. 
Chiiago Eye Shield Co. 
Electric Arc Cutting & Welding Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Transportation Engineering Corp. 
Universal Oxygen Co. 


WELDERS’ GOGGLES 


Air Reduction Sales Co. 

Burdett Oxygen Co. 

The Imperial Brass Mfg. Co. 
Chicago Eye Shield Co 
International Oxygen Co. 

Modern Engineering Co. 
Quasi-Are Weldtrode Co. 
Transportation Engineering Corp. 
Universal Oxygen Co. 


WELDERS MASKS 
Chicago Eye Shield Co. 
Electric Arc Welding and Cutting Co. 
General Electric Co. 
Torchweld Equipment Co. 
Transportation Engineering Corp. 
WELDING RODS AND WIRE 
Air Reduction Sales Co. 
Electric Arc Cutting & Welding Co. 
Bierman-Everett Fdy Co. 
Burdett Oxygen Co. 
William Cramp & Son 
Central Steel & Wire Co. 
Iron City Foundry Co. 
The Imperial Brass Mfg. Co. 
International Oxygen Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Page Steel & Wire Co. 
Quasi-Are Weldtrode Co. 
Reid-Avery Co. 
John A. Roebling’s Sons Co. 
Torchweld Equipment Co. 
Transportation Engineering Corp. 
Universal Oxygen Co. 
WELDING ROD HOLDERS 
Cc. Sorensen. 
WIRE AND CABLE (Asbestos Insulated) 


wy Steel & Wire Co. 
D. . Fuse Works, General Electric Co 


ALPHABETICAL INDEX TO ADVERTISERS 


iY 
Gar WeeGwetton Belen Oo...» cccccosdvceses 59 
American Carbolite Sales Co.............. 43 
B 
Bastian-Blessing Co., The............... 30-31 
Bierman-Everett Fdy. Co..............0.: 56 
The Buckeye Welding & Sup. Co.......... 58 
i oo we ak eee 57 
EE lis 64 o cbc e henner dd beens eee 55 
Cc 
CE i ete wd kb cetaw he boo ce naecee 42 
Compressed Gas Corporation......... eccoe 8 
Central Steel & Wire Co.........ccccceees 53 
Se re I, Bon, cc cccccciccccecs 19 
Chicago Welded Products Co.............. 4 
Commercial Acetylene Supply Co......... 18 
Wn SD SP GIUs Sa Waedl oi dcécccecceacs 15 
DIG ViG-BOGTMOMVEIO CO. csc ccccccccciccecs 9 
e 
Blectric Arc Welding & Cutting Co....... - &8 
oe re eee 56 
F 
Federal Brass Works...... a cocccecee AF 
G 
CGS BNGNTED Dic ccccccccccccecccccese 33 
§% eee Seager 13 
Gas Tank Recharging Co.................. 14 
i SM nso watee 60ad066e.e00 6 10 


H 

Hauck Manufacturing Co.........ccccccces g 

Hoskins Process Development Co......... 58 
1 

Renperens Menem GEE. Ge. .cccccccccccuceses 58 

International Oxygen Co...........+.+-05- 19 

BOO Gee EE Ge cc ccccctccccuseuves 58 
K 

K-G Welding & Cutting Co................ 8 
L 

De OE Og occ occas tenance 54, 56 

se Se GOD. . ko oc achececcessense 20 

DD CS OEBs Ci cic cccvdecececocceny 16 

L. Lawrence & Co..... PYITITITITT TTT TT 5 
M 

Morey Flux & Chemical Co.............08- 58 

Modern Engineering Co..........cceesessees 57 
N 

ass cesccdbecenbbenewe 53 

i OF a, ee 19 
Oo 

Se Se Gi 6-40-60 0004s cedsanene 2 


P 
Page Steel & Wire C 


ie 4260d-0606000 osueees 35 

, PY SO eer ee 39 
Q 

Quasi-Arc Weldtrode Co...........cccceues 58 


Reid-Avery Co. 
Rochester Welding Wks........... 
John A. Roebling’s Sons Co 
8 

Servicized Products Co..........s.e.0: 4 
ee Ge it birn no's o cegsrecvccee. 7 
oe RSS ree 4 
Superior Oxy-Acetylene Machine Co... 5 
Seuthern Welding Machine Co........... 6 
Swift & Co 
Shawinigan Products Corporation......... 16 
Smith's Inventions, Inc.............. l 
See Be I Me 85 6 oc ck eats cc cee 


Poet” ee 
Torchweld Equirment Co.......... Front Gover 
Transportation Engineering Corp 
U 
Gaten ante J SE A ere eny.6 aksvensee 7 
8S. Gauge C 
United States Welding Co 
Universal Oxygen Co 





Welding Promotion Co 
Welding Service Co 


Westinghouse Elec. Mfg. Co 2 


Wm. Wharton, Jr., & Co., Inc 8 


eee eeeeeee 


Wodack Electric Tool Corporation........- 56 


HAUCK MANUFACTURING CO. | | 


Makers of Oil Burning Equipment for Over Twenty Years 
122 TENTH STREET =: : : 















November, 1921 THE WELDING ENGINEER 














Davis-Bournonville 


Garage and Small Machine Shop Carrying Case 
Welding Outfit 


A new torch and equipment, packed in a neat fibre case complete is offered 
at the low price of $55. The outfit consists of the following: 







1 Acetylene Regulator 


1 Torch, Style No. 7000 
Style No. 5501 


3 Extension Tubes 
Style No. 7017, 5 in. long 
Style No. 7018, 10 in. long 
Style No. 7019, 15 in. long 


5 Welding Tips 
Style 9, sizes assorted 
from No. 1 to No. 7 


1 Decarbonizing Tube 
Style No. 7020 


1 Oxygen Regulator, 
Style No. 5500 








12 ft. Oxygen Hose, with 
Connections 


12 ft. Acetylene Hose, with 
Connections 


1 Sparklighter 
1 Pair Colored Glasses 
1 Toreh Wrench 










1 Regulator Wrench 











Price complete, packed in fibre case, as shown, $55. An assortment of 
welding rods and fluxes, necessary for average welding jobs 
packed in a wooden box, is furnished at $6 extra. 


Price of Outfit in Canada $65. 
Davis-Bournonville Company 


FACTORY AND GENERAL OFFICES, JERSEY CITY, N. J. 
BRANCHES IN PRINCIPAL CITIES 
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THE GEFEI 


SEWING-MACHINE for SHEET-METAL 


The revolutionary method of joining sheet metal (iron-steel-brass-tin) with 


STRONG, LEAK-PROOF, CONTINUOUS WELDS 
AT HIGH SPEEDS AND LOW COSTS 


has given the German Manufacturer the advantage for several years. 


We now exhibit and offer these machines to the American Manu- 
facturer. 


Bring (or send) the product to be joined and obtain first hand informa- 
tion as to speeds, efficiencies and economies. 


GIBB INSTRUMENT COMPANY 


Main Of fice—General Motors Building, DETROIT, MICHIGAN 















are positively uniform in quality. They make the strongest, soundest and toughest welds 
with the least amount of trouble in welding. Standard stock sizes are 1/4”, 3/16”, 
5/32”, 1/8”, 3/32”, 1/16” and 1/32” Dia. Standard length is 14”. Shipped in bur- 
lapped bundles of 50 lbs. each. 





ROEBLING GAS WELDING WIRE 


is pure, uniform, soft, tough, free from occluded gases and oxides and free from in- 
jurious surface imperfections or mechanical faults. Standard material is copper coated to 
distinguish it from wire for electric welding. Supplied in 36” standard lengths and in 
sizes 3/8”, 5/16”, 1/4”, 3/16”, 5/32”, 1/8”, 3/32” and 1/16” Dia. Ready for quick 
shipment in burlapped bundles of 50 lbs. each. 


JOHN A. ROEBLING’S SONS COMPANY, Trenton, N. J. 


New York Boston Chicago Philadelphia Pittsburgh Cleveland Atlanta 
San Francisco lee Angeles Seattle Portland, Oregon 
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ANEW MEMBER of the SMITH FAMILY 


Smith’s No. 6 Welding and Cutting Torch 


FIVE TORCHES FOR THE PRICE OF ONE 
Write for particulars. 


Some Older Members of Our Family 


Smith’s Kerosene Preheating Torch (the kind 
that does not have to be generated). 


Smith’s 30 lb., 50 Ib., 100 Ib. and 200 Ib. Auto- 


matic Acetylene Generators. 













Smith's Acetylene Soldering Iron. 





Oxygen and Acetylene Regulators. 





Lead Burning and Carbon Burning Torches. 
Cast Iron Solder, Carbon Putty and Fluxes. 








Our Distributors are: 






Campbell Iron Co., St. Louis, Mo. 
Electric Appliance Co., Chicago, Ill. 

Omaha Welding Co., Omaha, Nebr. 

Bonniwell Calvin Iron Co., Kansas City, Mo. 

Holter Hdwe. Co., Spokane, Wash. 

James Supply Co., Chattanooga, Tenn. 

Big Three Welding & Equipment Co., Fort Worth, Texas. 
Williams Hdwe. Co., Minneapolis, Minn. 

The Moore Hdwe. & Iron Co., Denver, Colo. 

Young & Vann Supply Co., Birmingham, Ala. 

Taylor Parker Co., Norfolk, Va. 

Motor Mercantile Co., Salt Lake City, Utah. 

Seattle Oxygen Co., Seattle, Wash. 

Waterhouse & Lester Co., San Francisco, Calif. 
Waterhouse & Lester Co., Los Angeles, Calif. 
Waterhouse & Lester Co., Portland, Ore. 

Motor Equipment Co., Wichita, Kans. 

Shadbolt & Boyd Iron Co., Milwaukee, Wis. 


4 eS | 
M ITH 2617 Fourth Street S. E. 


INVENTIONS 
INCORPORATED 

















Minneapolis, Minn. 
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Westinghouse Arc Weld- 
ing Equipments are fur- 
nished in stationary or 
portable types for one or 
more operators and in all 
sizes from 175 to 1,000 


amperes. 


Westinghouse 








_ 


re 


Arc Welding 
In Honduras, CA. 


3000 feet of 22 in. diameter pipe required repairs in San Jacinto, Honduras. 
Here is how it was done as told by the chief in charge. 


“| need not go into details, it will be sufficient to say that the pipe was as 
thin as a piece of paper in some places while in others it was in perfect con- 
dition. The question arose as to which would be the cheaper, buy a new 
pipe, or repair the old one, so one of the worst lengths was taken out and 
repaired with the aid of our Westinghouse welding outfit. The result was we 
could repair the pipe and make it almost as good as new for one tenth the 
cost of a new pipe. 

“The method employed to repair the pipe was the most simple possible. Three 
lengths were disconnected so that they could be turned around on the piers 
to make the welding operation as easy as possible for the operator. The de- 
fective places were then marked off, plates cut and bent to the required size 
and shape, put into place, and welded around the edges. This method may 
not appeal to some people, but ‘the proof of the pudding is in the eating.’ 
The pipe was then tested to double the working pressure and, barring a few 
beads of moisture appearing in places where the weld was slightly porous, the 
pipe was otherwise OK. These slight leaks only required a little tap with a 
hammer to exterminate them entirely.” 


Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 


Offices in all principal American Cities 
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Hy—What are you thankful for this Thanksgiving Day? 


Oxy—I’m thankful because I’m not a turkey. 


Many welders and cutters are thankful because they 







have discovered that they can save lots of time, labor 
and money by insisting upon oxygen that tests 99% 


pure or better. 


Is there a “99% purity clause” in YOUR oxygen con- 


tract? 


CALIFORNIA 
California Compressed Gas Co., Los 
Angeles 
California Compressed Gas Co., Oak- 
land 


COLORADO 

Colorado Compressed Gas Co., Denver 
GEORGIA 

Standard Gas Products Co., Atlanta 
ILLINOIS 


Acme Oxygen Co., Chicago 
Burdett Oxygen & Hydrogen Co., 
Chicago 
Electrox Co., Peoria 
National Oxygen Co., Chicago 
Swift & Co., Chicago 
INDIANA 
Indiana Oxygen Co., Indianapolis 
Logansport Oxygen Co., Logansport 
IOWA 
Bettendorf Oxygen Hydrogen Co., 
Bettendorf 
KENTUCKY 
Kentucky Oxygen & Hydrogen Co., 


Louisville 
MANITOBA 
Auto-Lite Gas Co., Ltd., Winnipeg 


Electrolytic Oxygen and Hydrogen Plants Everywhere 


MICHIGAN 
Burdett Oxygen Co. of Detroit, Detroit 
Michigan Ox-Hydric Co., Muskegon 
National Oxygen & Machinery Co., 
Detroit 
MINNESOTA 
Commercial Gas Co., Minneapolis 
MISSOURI 
Oxygen Gas Co., Kansas City (two 
plants in Kansas City) 
St. Louis Oxygen Co., St. Louis 
MONTANA 
Mountaineer Welders’ Supply Co., 
Butte 
NEBRASKA 
The Balbach Co., Omaha 
OHIO 
Clarke Chemical Co., Wickliffe 
Gas Products Co., Columbus 
Ohio Electrolytic Oxygen Co., Cincin- 
nati 
OKLAHOMA 
Burdett Oxygen Co. of Oklahoma, 
Oklahoma City 
OREGON 
Portland Oxygen & Hydrogen Co., 
Portland 





PENNSYLVANIA 
Burdett Oxygen Co., Philadelphia 
(plants at Chester and Norristown) 
Burdett Oxygen & Hydrogen Co., 
Pittsburgh, Pa. 
National Oxygen, Erie 


TENNESSEE 
Burdett Oxygen Co., Chattanooga 


TEXAS 
Burdett Oxygen Co. of Texas, Fort 
Worth 
Magnolia Gas Products Co., Houston 


UTAH 
Utah Compressed Gas Co., Salt Lake 
City 
Whitmore Oxygen Co., Salt Lake 
City 
* WASHINGTON 
Washington Compressed Gas Co., 
Seattle 
WISCONSIN 
Universal Oxygen Co., Sheboygan 
Wisconsin Oxygen & Hydrogen Co., 
Kenosha 
BRITISH COLUMBIA 
Compressed Gas Co., Ltd., Vancouver 





Gas Products Association 


801 Marquette Building 


Chicago, IIl. 
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For Acetylene Compress- 
ing Plants, Oxy-Acetylene 
Welding Plants, House 





Lighting Generators, 


Contractors’ Torches, 
Etc. 


made direct to consumer. 





SUN-LITE CARBID 


PACKED IN BROWN DRUMS 





IN 100 lb. DRUMS 


In All Commercial Sizes: 


7:4 34" x2” 








~ a" x yy" 
1%” xX Je" 
1 yy" xX 1/12” 


MINERS’ LAMP 














Write for location of nearest sales agency, from which shipments will be 


Address all correspondence to the Home Office 


GAS TANK RECHARGING COMPANY, MILWAUKEE, WISCONSIN 
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“RACO 
| 


i “RACO” MILD STEEL WELDING WIRES 


Sey eS 
To 














From — REID-AVERY COMPANY 


Qlet and Washington Ave.. 
PHILADELPHIA, PA 








a 





Blue Label 
Colored labels in this style 


identify each different Kind 
of RACO WIRE 
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99 Electrodes 


and Welding Wires 


The chemical analyses of the Seven different ‘‘Raco”’ 
Wires are published in an interesting booklet, the 
only one of its kind, which will be sent on request to 
any user of welding wires—no charge. 


‘“‘Raco” Wires are sold under strict specification and 
are subject to rejection for any cause. 


Rail facilities directly into the plant and a 500,000 
pound stock, in 3-32 in., Y@ in., 5-32 in., 3-16 in. and 
\4 in. diameter make it generally possible to ship 
orders of any size, the day they are received. 


Samples for testing and new current prices furnished promptly. 


Reid-Avery Company 
Zist St. and Washington Ave. 
PHILADELPHIA, PA. 
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1 THE LEADING JOURNALS OF THE WELDING INDUSTRY ENDORSE THE AIMS OF THE NEW PROMOTION CO. 


“IT am very much interested to know of 
‘our undertaking. The job welders through- 
it the United States will be very much in- 
rested, and certainly ought to use a service 
uch as you are planning. I believe you 
ught to make a success of it. For our part, 
we will be glad to do everything we can to 
assist you.” 
L. B. Mackenzie, President 
THE WELDING ENGINEER 


“There should be 
for your proposition 
as well as in the L 


J 


THE CANADIA 


Journ 





HE WELDING PROMOTION COMPANY begins busi- 
ness endorsed and assisted by prominent manufacturers of 
welding supplies and equipment, and by the leading journals of 
the trade. We will work with welders on a co-operative basis, 
furnishing to them the very highest grade of advertising at very 
low prices made possible by a large volume of sales widely dis- 


assure you we will do all we can to 
push this thing along.” 
Jos. N. Robinson, Editor and 
Publisher 


(Formerly The Canadian Welding 


a splendid field 
here in Canada 
Inited States. I 


“Your proposed service, properly handled, 
and marketed reasonably, should prove bene- 
ficial to the entire job welding field; and, 
sold avoiding duplication in a community, 
should be of very general interest. I shall 
be pleased to co-operate in any possible man- 
ner to assist in the extension of your work.” 


col slong serie Harold W. Cook, Managing Editor 


al) ACETYLENE JOURNAL 


Pele ECDING PRON DION RY, 





ANNOUNCES ITS FIRST IMPORTANT PRODUCTION 


For General Use Everywhere By All Classes of Job Welders Keen for Bigger, Better Business 
The First Real Advertising the Industry Ever Had to Spread the Practical Gospel of What Welding Is, and Can Do 


direct aid, never before available, and will be able to profitably 
educate their prospects and customers to wider knowledge of 
welding uses and advantages. By this assistance we believe we 
can greatly help the job welding shop to create a better local 
understanding of its work, and we hope, in this way, to bring 
to every welder on our list more of the prosperity which his 











tributed. Through us, job welders everywhere can now secure 


skill deserves 


412 Square Inches of Indoor Billboard to Hang 365 Days on Your Prospect’s Wall 


Our first production aims to make us useful 
from the start to as many welders as possible, 
and to demonstrate to the entire industry what 
grade of expert work is to be expected in all our 
future advertising matter. 

This first production is a calendar to advertise 
you for a year—an “indoor billboard” 2%4 feet 


aa\c= same fine quality paper used for this announce- 
a eee (= 
“an 


cate 


Ss) Bt 


, @ 














= = high, 15 inches wide, printed in 2 colors on the 
—_— &. ment. 

@ Every effort has been made to make our calen- 

+ heed ——— dar admired. No man will throw it away. Few, 

Carp if any, can resist hanging it prominently. Its 

oman handsome background is in imitation of red mo- 

“a i rocco leather, and is beautifully and skillfully de- 

\ ~. signed to bring out 24 photographic illustrations 

nal > ee with striking force. The panel above roughly re- 

eee produces what this rich background looks like, 

ind below is given a complete list of illustrations 

which cover a wide range of the work the aver- 

— age W elder is prepared to do. Welding processes 

ECD e TE W bK a in various stages are shown, also views before 

iSite iF 1s 19 20.20 yt and after welding. Nothing in any picture indi- 

SSS Ee etieears ‘ cates whether job has been done by gas, elec- 








tricity or otherwise. There is therefore 
NO CONFLICT WITH YOUR BUSINESS 


Skilled artists have removed unimportant de- 
tails. Important features are marked with bright 


Your Calendar 
Will Be In 2 Colors 
Size 1 =2 Feet 





LIST OF THE 24 EXCLUSIVE PHOTO ILLUSTRATIONS, 47 VIEWS 
Red Pointers Mark All Welder’s Work. Each Picture Powerfully Effective 
In Forcing Your Advertising to Be Read, Believed and Acted On 


Auto CyLInperR, jacket welds; inner, outer. Gas TANK, seams and pipe’ connections 
Hoisting ENGINE FRAME, break and weld. welded. 
ALUMINUM CRANK Case, broken, lost part, Auto Truck FRAME, break and weld. 
welded. SteAM Borer, flue sheet, welded patch. 
Steam CYLINDER, patched break weld. Auto CRANK Case, piece broken out, weld. 
Rear Auto Axte HovsinG, welded, perfect Cast Iron Gear, broken teeth, built-up 
alignment. chined. 
Air CoMPRESSION CYLINDER, crack cut, welded STRUCTURAL STEEL, construction welding. 
Frost-Crackep Auto CYLINDERS, break and A 1 TRANSMISSION CASE, t 
weld. wel 
ARMATURE SHAFT, worn, built up, machined. Cast Iron Press Cross-HEa 
Forcep Steet AxLe, break and weld. wel 
ExLectric Motor Frame, steel; break and Aut RANSMISSION CASE, side-break we 
weld. SECT INSERTING, machine parts lengt 
ALUMINUM Gear Case, break and weld. ened by weld. 
Borter PrLate Work, long seams, piecing. RECLA p STEEL CASTING, sand pocket cut 
Auto CRANK SuarFt, break and weld. it, steel block welded in. 


red circles or arrows to bring out the points you 
will want to show to best advantage. 

Below each picture in bold type is an explanation tech- 
nically edited by a competent engineer, and written in 
words that carry a punch. The combination of words and 
ictu considerable education in how welding does 
nany things more quickly and satisfactorily at lower cost. 


YOUR NAME PRINTED IN BIG TYPE 

In large prominent space, 13 inches wide, 3 

inches deep, we will print your name and details 
of your business. Plenty of room for big type 
vering the facts you wish printed. Below this space 
s a first-class 12-sheet monthly date pad, 7 x 4 inches, 
lates in red and black, neat, bold lettering. The complete 
ilendar is thus all you can desire in usefulness, hand- 
ymeness and educational value. 
Patent wrappers for the calendars will be shipped you 
unrolled for easy addressing. Advance shipment will give 
you plenty of time for this. Calendars roll up in these 
wrappers without trouble, and have metal strips top and 
bottom to prevent damage. A metal ring makes hanging-up 
easy, and insures hanging straight and flat on the wall. 

FREE OF COST, assistance will be given by corre- 
spondence to help you get together the best possible list 
of names to which to send your calendars. You will also 
receive free practical suggestions on best methods of fol- 
lowing up your calendars to get new business. 

For 365 days your advertisement will hang 
where your prospect will see it and refer to it. 
For 365 days it will remind him of you—educat- 
ing him to know more about welding—suggesting 
to him that you are the man capable and ready 
to do the job. 
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USE ORDER BLANK ON OTHER SIDE 
Your order blank ts waiting on the back of this 
page. Don’t delay entering your order. Hun- 


dreds of dollars have been invested in promoting 
alendar. Except on our co-operative plan 
the price would be beyond anything common sense 


uld pay. But thousands of welders will share 
and lower the cost. Therefore, to you, a sharer 
in the combined buying power of these thousands 
» shops, is now available at rock bottom 
what we believe will prove the biggest business- 
pulling value a welder’s money has ever been able 


COMPETITORS WILL BE PROTECTED 
/BER—your competitor will NOT have this 
you have it. Arrangements, reasonable to all 
s concerned, will be made in all cases where orders 
eived from competitors. 
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USE THIS ORDER BLANK 


412 Square Inches of Indoor Billboard 
Advertising You 365 Days 
ON WALL SPACE NO MONEY CAN BUY 
At Less Than Two and One-Half Cents a Month 
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THE WALDNIS PA2QMOI TIAN SIO 


Suite 501. 574 Fifth Avenue, New York City 


This is ORDER for 


Quantity 


Smallest quantity which can be ordered 
is 100. Over this quantity, fractions or 
multiples of 100 charged at same rate. 


Calendars at $29 per 100 


Figure your list of names carefully. 
Order enough now. Then you will not 
be short when later you need extras. 


I attach to this Order Blank a Separate Sheet on which is plainly 
written all wording I wish printed in the 13 x 3 inch space on my cal- 
endars. I also attach printed sample of my stationery for verification 
of spelling, etc. I am sending you by Parcel Post Special Delivery, 
in package marked with my name, the following cut (or cuts) which 


I want you to print with my name, etc. State Yes or No 


| ee 


fee Customer's 


Signature 


WRITE NAME AND ADDRESS VERY PLAINLY 


Name 
House No. Street 


Postoffice 


State. 





25° OF TOTAL AMOUNT TO BE SENT WITH ORDER 


State here amount sent herewith: $. . 


PAY NO MONEY TO ANY PERSON 


P. 0. Money Order 
Express Money Order 


ss eee ..-How sent Bank Check 


Registered Letter 





Please Give References: 
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This order is subject to approval and 
acceptance by The Welding Promotion 
Company at its home othce. 


In event of non-acceptance deposit 
sent with order will be returned togeth- 
er with notification of non-acceptance. 


The Welding Promotion Company 
shall not be liable for any failure or 
delay or interruption in the perform- 
ance of this contract caused by strikes, 
market conditions, whole or part shut- 
downs, fires, or other conditions or 
causes beyond our control. 


Quotations are for immediate accept- 
ance and subject to change without 
notice. Shortages or overruns not ex 
ceeding 12% per cent will be accepted 
at the pro rata rate 

The Welding Promotion Company will 
not be responsible for any delay in de- 
liveries caused by failure to furnish ad- 
vertising copy or complete information 
for advertising copy within 10 days of 
the date of this order. Any delay of 
delivery caused by failure to furnish 
copy shall not alter time of payment. 


All moneys owing on this order be- 
come immediately due and payable 30 
days after date of shipment. 

The Welding Promotion Company is 
to use its own discretion in selection of 
type and arrangement of advertising 
matter unless otherwise specified in this 
order, and will. not be responsible for 
spelling of names, addresses, etc., un- 
less advertising copy is accompanied by 
customer’s printed stationery. 

Any plates made by The Welding 
Promotion Company for use on this or- 
der are to be its property and remain 
in its possession, unless other disposal 
is hereon requested. 

Promises and agreements made by 
salesmen will not be binding unless 
written in the ORIGINAL ORDER. 

Salesmen have no authority to col- 
lect accounts or to incur any indebted- 
ness on the credit of The Welding Pro- 
motion Company. 

This order is not subject to cancella- 
tion. See that it contains everything 
that you intend. 

These several conditions are equally 
for your protection and our own. 


WHERE WE FIT 1N WITH YO! 


HE JOB WELDING INDUSTRY at last has 

own advertising service and business promot 
company through which the. welder everywher« 
continuously secure assistance in getting more and }y 
ter orders, fortifying himself for better prosperity 
1922, and establishing a firmer business basis for 
future. We hope to capably fill what is perhaps 
average welding shop’s very greatest need. 

We follow the successful lead of many other lin 
of business where co-operative or “pool” advertisi: 
has given expert service at low cost to the individu 
who could not otherwise provide it for himself b¢ 
he lacks time or experience or money. 

The “Say It With Flowers” and the “Save the Su 
face” co-operative services increased the gross floris 
and paint business millions of dollars. So with tl 
fruit and nut growers; lumber, brick, milk, burial mor 
ment dealers; dry cleaners, jewelers, laundries, et 
Costly advertising is, in each case, distributed among 
many users. Each user’s share becomes a small, sour 
investment. 


OB WELDING PARTICULARLY NEEDS this 

sort of co-operative work. Many a welder has been 
held down in expanding his business because he has 
lacked proper means of showing what he could 
except by actually doing it. He has had no good way 
of demonstrating in advance the variety of work | 
skill could undertake. He has found his shop doing a 
few kinds of work when it should be doing many. Hi 
has been rushed one day, and without work the next 
Poor reputation has directly resulted from publi 
misunderstanding of the work he could do if gi, 
a chance. Discouragement has taken the place « 
rightful prestige and prosperity. 

And all this we hope to change by helping the welder, 
large or small, rich or poor, to make better known th« 
tremendous importance of his work in the almost limit 
less variety of jobs his skill is prepared to handle 


au 


E INTEND to show you to be a man who wants 

to serve as well as sell—a man who is read) 
meet a customer on his own ground, talking interest 
ingly and helpfully about the customer’s business—a 
man who comes to a customer not to take something 
away but to bring something in. We propose to adver 
tise you as a man who can offer your customer a ser 
which will help him with his problems. 

By this kind of advertising your prospective custome: 
many times is influenced to send in his orders without 
a call from you or your salesman. In cases where a 
call is necessary to close an order, many facts are al 
ready advertised and understood in advance. You art 
helped to get in to a show-down with your man. And, 
because half your story is already told, you get your 


necessary opportunity to present any difficult facts 


which require close attention and take time for the con 
vincing proof that lands the order. 

The new advertising, in wording, illustration and suit 
able artistic effects, will be prepared according to th 
highest standard of this effective Educational Argu 
ment, and will be prepared in sufficient variety to cove! 
all necessities. Therefore from the welders themselves 


we must get our figures on the general requirements 
of the industry. If welders will promptly send careful 


statements regarding the type or types of welding they 
do, and the kind or kinds of work they specialize in 
local conditions to be met, etc., this co-operation wil! 
be greatly appreciated, and will do much good. 7/ 
Band Wagon ts waiting. Get Aboard! 











SEND IN YOUR NAME NOW 


so that you will be sure to receive 
all important announcements sent to 
every welding shop whose name is on 


VUR MAILING LIST 
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Parsons’ Manganese Bronze Rolled Welding Rods 


the Strongest Bronze Made 


for high-fire Brazing and Oxy-Acetylene 
Welding of Malleable Iron or Bronze and 
Brass castings assure a faultless, flawless job. 
This is another example of the “Cramp” stand- 
ard of quality. This scientifically perfected 
metal is the result of long years of experience. 
Its fine physical properties make it especially 
suitable for welding purposes. 








A strong weld of fine close grain and exceed- 
ingly tough texture is always the result where 
Cramp’s Welding Rods are usesd. 


We can also furnish Welding Rods of Cramp’s 
Cast Iron, Cramp’s Copper Covered Iron, 
Cramp’s Vanadium Steel, Cramp’s Drawn 
Aluminum, Cramp’s Cast Aluminum, Cramp’s 
American Iron and Soft Brass Brazing Wire. 








We furnish and will be glad to estimate 
on all kinds of brass and bronze castings. 

















The William Cramp & Sons Ship & Engine Building Co., Philadelphia 











hose who have enjoyed 
long’ association with_ 


CANADIAN CARBIDE 
eats SAYS —— high 
standards of performance 
We are confident that if 
not alr eacy among they 
users of —_»~~—> 


CANADIAN CARBIDE 


the day will come when you 
facil now the meaning’ 


of More Gas per Found 








110 WILLIAM STREET NEW YORK 


SHAWINIGAN : PRODUCT S CORPORATION 549 McCORMICK BLDG CHICAGO 








SHA' GAN 
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| 
More job welding shops use the Lincoln it portable for use on motor trucks. repa 
Welder than all other makes of electric welder tugs, etc. | 
combined. - ‘ " v 
The Lincoln Are Welder will weld heavy cas 
They know, because it is their business to 


iron parts wherever they may be without mo 


know, that the Lincoln is the most economical ing them for pre-heating. 


to operate and will do more work per day. i a! 
It is se flexible that it perfectly meets the 


welder’s requirements for electri 
engine which makes equipment. 


ThelincobibléctieCo. | 


They can operate the Lincoln Arc Welder sat- 
isfactorily with a gasoline 


This Standard Lin 
coln Motor operated 
over 3 years under 
water without dam 







General Offices and Factory, Cleveland, O. 
Branch Offices in Principal Cities 


The Lincoln Electric Co., of Canada, Ltd., Toronto-Montreal! 
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‘You Make a 
“Good” Torch 


—why not get the 
Best Regulator? 





—why not? 


Make it a 
Federal 


“HEDERAL” Regulators have been 
passed by the National Board of Under- 
writers. Should a diaphragm, for any reason, 
become ruptured, the gas is released through 
special vent holes at the rear end of the front 
_cap, absolutely preventing any possible chance 
of physical injury to the operator. 


“FEDERAL” Regulators are made of 


the very best materials by expert mechanics 
for expert welders who know the value of and 
appreciate absolutely dependable Regulators. 


Federal Brass Works 


31st St. and Kedzie Ave. CHICAGO 
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Swift's 
Pure Oxygen 


“A Reputation 
Imposes an Obligation” 





Swift Oxygen must pass 
the most rigid tests 
—must never vary 
fromits highquality 
standard. 


SNARK 


Swift Oxygen is produc- 
ed in the largest 
electrolytic plant 
in the U. S. A—in 
ample quantities to 
render unequalled 
service to our 
customers. 


The use of Swift Oxygen in 
your plant will aid you in 
raising the standard ofthe 
work of your operators. 


The Name is Your Guarantee 





RMMHANN 


Swift & Company, 


Oxygen Department 


Union Stock Yards Chicago, II. 
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Quality 
You Can See 


_— you light the torch you can see 


the quality of COMMERCIAL 
Acetylene in the easily maintained neutral 
flame. This superior quality is found in 
every cylinder of COMMERCIAL Acety- 


lene, because this gas is pure—and uniform. 


If you use it in your shop you can weld 
without worry—the flame will be right, 


Also when you want to buy economically, 
buy acetylene the COMMERCIAL way. 
You buy the gas only, we loan you the 
cylinders. 


Acetylene supplied in portable cylinders of the fol- 
lowing sizes and capacities: 


10 in. x 30 in. size - 125 cu. ft. capacity 
mt * “ae 
a" 24 * *. 28 ees 


Submit your acetylene requirements to our nearest of fice. 


Commercial Acetylene Supply Co. 


Main Office: 80 Broadway, New York City 
542 S. Dearborn St., Chicago 


Atlanta, Ga. Aurora, III. 
East Deerfield, Mass. Boston, Mass. Toronto, Ont. 
San Francisco, Calif. Bound Brook, N. J. W. Berkeley, Calif. 
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CESCO HELMET 


Door hinged at arrow, all helmets are fitted with 


Essentialite Lenses 





Style “P”’ 


Sold by All the Leading Jobbers of Equipment 
Manufactured by 


CHICAGO EYE SHIELD CO. 


2300 WARREN AVE., CHICAGO, ILL. 
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Wanamaker Coated Electrodes 


FOR ALL CLASSES OF 


ARC WELDING 
| 


I a AWN 
WANANAAKER 






produce better welds because of their effective 
coating and the superior chemical analysis of 
the electrodes themselves. The use of these 
electrodes assures you of welds of maximum 
strength and uniform structure. The various 
classes have been chosen with great care by 
practical welding experts to meet the require- 
ments of metal arc welding as practiced at this 
time. 


THE TECHNICALLY CORRECT ELECTRODE 

Send for the new Tecor Specialties Bulletin 
describing the Wanamaker Coated Electrodes 
and also a complete line of Welding Acces- 
sories. 


Transportation Engineering Corporation 
200 FIFTH AVE., NEW YORKN. Y. 
608 SOUTH DEARBORN ST., CHICAGO, ILL. 
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THE PUREST OXYGEN sves time” 


Does Better Work 


GAS CONSUMERS MUST CONSIDER 


EFFICIENCY in cutting and welding operations 
ECONOMY in the application 
QUALITY in the finished work 


Pure Oxygen and Pure Hydrogen as produced by the /. 
O. C. System are VITAL FACTORS in such conside- 
rations. Over a score of /. O. C. System Commercial 
Plants are ready to supply your requirements from the 
following points: 


Atlanta, Ga. Indianapolis, Ind. Pittsburgh 

Boston Louisville, Ky. Portland, Ore. 
Buffalo Hoboken, N. J. Salt Lake City 
Chicago Kenosha, Wis. Tariffville, Conn. 
Cleveland Newark, N. J. Toledo, Ohio 
College Point, N. Y. New York City Washington 
Dayton, Ohio Omaha, Nebr. Youngstown, Ohio 
Davenport, Ia. Peoria, Ill. 


International Oxygen Co. 


Newark, New Jersey 
New York Paris 


aa 





sraxp Wire Silver Solder BES! 


Used for Welding and Brazing EARTH 


“NOBLE” Silver Solder Makes a 
Perfect Weld of the Broken Parts 


Sold Any 
in aa ie Size or 
1-Ounce (ij HAW NON \ F Thick- 

Bundles WH lat Wh YAS } Ness. 





Sold in Sheet Form, Wire Coils and on Spools for 
Welding or Brazing Steel, Copper, 
Brass, and Nickel Silver. 
MADE IN FIVE DIFFERENT QUALITIES. OUR 
NO. 8 QUALITY IS INEXPENSIVE AND USED 
EXTENSIVELY BY WELDING CONCERNS. 


Inquiries Appreciated—Samples Furnished Upon Request 


F.H. NOBLE& CO. CHICAGO, ILL. 
555 W. 59th ST. 
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The age-old dream of the alchemist 


is realized because of Linde 


HROUGH countless cen- 

turies man dreamed of 

transmuting the baser met- 
als into gold. Patiently, labori- 
ously, often consecrating their 
very lives to the work, the Al- 
chemists of old toiled on toward 
their elusive goal. 

As late as 1873 James Price, 
the last of the Alchemists, sought 
death by his own hand rather 
than acknowledge the failure of 
his experiments. 

Linde Engineers of to-day have 
made this dream of by-gone ages 
come true. 


By producing uniformly pure 
oxygen in industrial volume, they 
have made it possible for oxy- 
acetylene welders and cutters to 
reclaim thousands of tons of 
metal machinery annually—turn- 
ing base metal into gold—a saving 
in money far in excess of any 
vision of wealth dreamed of by 
ancient philosophers. 

And Linde does more than supply 
oxygen of absolutely uniform purity. 
Thanks to a chain of twenty-nine 
plants and forty-six warehouses it 
delivers Linde Oxygen when and 
where it is wanted in any volume. 


THE LINDE AIR PRODUCTS COMPANY 
Carbide and Carbon Building, 30 East 42nd Street, New York 


Balfour Building, San Francisco 


THE LARGEST PRODUCER OF OXYGEN IN THE WORLD 

















AUTOGENOUS PIPE WELDING 


Some Tests on Welded Pipe Construction—Results Show 
That Welded Joints' Have Several Distinct Advantages 


By H. B. Iglehart 


; ye welding of non-fired pressure vessels, though it is instrument designers, machine builders, engineers and pipe 


practiced to a very considerable extent, seems to be fabricators, for the purpose of bringing forth new and better 
-ymewhat shrouded in mystery. A clear understanding of mechanisms and appliances as rapidly as possible. 
is great advantages is not at all general, even in the engi- Pipe Welding. 
neering profession. The most important parts of non-fired , We will now take up a comparison of a plain butt weld 
pressure vessels are the piping and fixtures, inclusive of con- and a regularly flanged joint. (See Fig. 10.) The flanges 


necting joints. Referring to the construction of such parts, 
one frequently hears engineers say that this, that or the 
ther pipe must not have any welds. They are never able to 
sive any satisfactory reasons for their views. Their answer, 
1 every case, is equivalent to a plain “because”! This lack 
f understanding is very largely due to the fact that welding 
engineers and manufacturers of welding equipment have not 
given the subject of pipe welding sufficient publicity to ac- 
juaint potential users with’the possible applications of the 








Fig. 2. Test Pieces of Welded Pipe 


may be counterbored and peened; they may be rolled or 
expanded type, plain like a boiler tube or with grooves turned 
in the flanges; they may be threaded only or threaded and 
peened, or of various other types, any of which forms can 
use rolled steel or cast iron flanges on steel pipe, but a lot 
of bolts and a gasket are required to complete what when 
finished can only be a temporary splice, as everyone knows 
of the expense and exasperation of maintaining gasket joints. 
The welded joint, when properly made, is neat appearing, is 








as durable as the pipe itself, does not interfere with hot or 





Wis. 1. An Eeample of Meavy Pipe Welding cold insulation and will not require any attention during the 
entire life of the pipe line, as a good weld does not deteriorate 
process and with approved practices in fabrication and in 





stallation 

There are still many who look on a weld in a pipe line as 

patch, yet who would not hesitate to insert a pair of 
screwed flanges with gasket and bolts at the very point where 
welding is unwelcome. The flanged connection certainly has 
no higher strength efficiency than the welded joint, and it 
costs more to install, more to cover, and will ultimately 
prove a source of overtime for repairs which, in some in- 
stances, may require shutting down of the plant during busy 
periods. It is obvious, therefore, that the welded joint is 





ore desirable in these respects, and I may add that it con- 


tributes to greater general safety. Fig. 3. Six-Inch Neck Welded in Eight-Inch Pipe 
There are several operations in pipe welding for which 

there should be specially designed machines. In acetylene any faster than the parent metal. To make such a weld 
cutting, for example, a machine operated blowpipe can be properly the ends of the pipe should be chamfered at an 
ised much more economically than the hand cutting torch angle of 45 degrees and be placed in line with the tips not 
because of its greater speed, both actually and compared to less than one-sixteenth of an inch apart in order that thor- 
the volume of gases consumed. The machine operated blow- ough penetration may be had to the inside of the pipe, which 
also admits of far greater accuracy, thus reducing set- ™ust be religiously done in all cases if the 100 per cent 
up operations to a minimum and contributing to faster ™ark of strength efficiency is expected. The welding rod or 
better welding. The development of special machines Wite should be of as near the same carbon content as material 
uld receive the united attention of oxy-acetylene welding in pipe as can ordinarily be had. Much depends on the 
‘ welder, as no carelessness or guessing must be done in regu- 
‘aper read before the International Acetylene Association, ‘ating flame of torch. The weld should be built up as rapidly 
York. Oct. 5. 1921 as the molten metal can be handled without overlapping and 


2] 





ho 


in a continuous operation all around the pipe. If the welding 
flame is slowly moved over the first part welded for a few 
inches, the weld is automatically and homogeneously an- 
nealed for all practical purposes. ; 

After completion of weld a hydrostatic test should be ap- 
plied to at least double the working pressure to be carried. 
While the pressure is on an impact and vibration test should 
be added by free use of a medium hand hammer in striking 








Fig. 4. This Would Stand a Water Pressure of 500 Pounds 
sharp blows all around the pipe on each side of, close to but 
not on the weld. That will show up porosity or cold shorts, 
by removing the small particles of oxide which in many cases 
temporarily prevent leaks from showing up during tests in 
which vibration is not applied. The idea of not hammering 
directly on the weld is that in doing so it sometimes happens 
that a thin shell is forged over small leaks which will soon 
corrode away when the weld is in use and then a leak gives 
another black mark against welding, although it should be 
charged to the method of testing instead of to the welding 
profession. 

A comparison of a welded neck or branch line, as from a 
header, and a regularly flanged tee with its gasket joints is 
not necessary, as any one can readily see. Regarding the 
welded neck or branch line (See plate 11) the operation re- 
quires a male and female cut, both of which should be ma- 





Fig. 5. Showing Strength of Welded Joint 

The hole should 
be cut at a good wide angle in order to form a good groove 
for the The neck or branch so that it 
will conform to the inner contour of the main or header. The 
end of the neck or branch line will not require any bevel or 
chamfer at its short points, as there it goes through the other 
pipe, but at its long points it much meet the inner and outer 
face of main, therefore will have to be chamfered fully at 


chine made when a machine can be built. 


weld. must be cut 


those points, gradually lessening towards the short points. 
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This would not be the case if the neck or branch is 

diameter than the main or header, as you can not S 
ence to Fig. 11 or Fig. 12, the smaller the branch . 
with the main the shorter will be the ends on the 
less bevel at the long points. 
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Fig. 6. Pipe Bent and Tested with 750 Pounds Pressure 


fj 





Note that the hole must be cut so that when set u; 
to weld there is the required one-sixtéenth inch clea: 


all points, points AA included. In welding it is, of 








- . : ent 

impossible to make a thorough amalgamation with all | 
fibre layers or courses of the neck or branch at point 

- 6 . UO 

Extra strength must be added by building up the w 

it 

pl 

Fig. 7. Bend Test on Piece Number 3 Fi 





form a good fillet to a radius of about twice the thickn 
the pipe. I have been referring to a 90 degree branch, | 
except for the shape of cuts, it all applies to any angle bra: 
A neck should never be welded on and the: 
have center cut out afterwards unless it is short and of 


line or neck. 


than 14 inches diameter, so that the end can be w 


less 


over after the cutting has been done; otherwise the weld 





Fig. 8 Severe Test on Piece No. 4, Fig. 3 


be a poor one and have a low efficiency. The testing ot 
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welds, or in fact any pipe welds, should be as describes 
plain butt welds. 

Very frequently flanges should be and are welded on 1 
branch lines and main lines and headers. Sometimes scr‘ 


flanges are used and simply welded on the back as a sure s 
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hut usually they are of the rolled steel hub, or ring types 
(See Fig. 13). The sketch shows a ring welding flange which 
js prepared by boring to exact size of outside of pipe and 
then chamfering each side to a 45 degree angle to center. 
They are welded with a small fillet on the pipe side and 








Fig. 9. Fuel Oil Heater Coils 
straight on the face side, allowance being made to reface the 
entire flange after welding and before testing. 

Hub welding flanges (See Fig. 14) simply have a hub forged 
to practically same inner and outer diameters of the pipe; 
the end of the hubs are chamfered, thus the weld becomes a 
regular plain butt weld and is treated the same in every way. 


Quite often the end of a pipe is to be closed with a welded 
(See Fig. 14.) 


plug or cap, as it might be called. 


Fredy fo We tet 


The pic- 
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Fig. 10. Plain Py Weld on Pipe Fig. 11. Design for Welding 
ne 


Branch Lines 

ture shows the best form of getting the most strength at 
reasonable cost in sizes up to 6 or 7 inches, provided, of 
course, the pressure to be carried is not too high, in which 
case it would be necessary to dish the cap. In some cases 
it is found better to make the cap flanges as shown for 
Cylinder Head in Fig. 15. The size of the pipe and the 
pressure to be carried have to be the governing factors in 
deciding the best and most suitable form for this work, as 
some cases require a cap or plug to be both dished and 
flanged, as shown in Fig. 16. 


yo” PREPARED —~, 
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flanged heads now in use, some of them.being on very high 
pressure and high temperature work. 

There are many people even in these modern times who 
will say “a welded pipe is all right if one only could be sure 
it is strong’ enough to be safe.” I pity their mental condi- 
tion. We cannot well afford to break everything to pieces 
to ascertain its strength. We have the same methods and 
ways of testing the strength of a pipe weld as of any other 
article made by welding or otherwise. To substantiate these 
statements, I will describe some parts of a series of research 
operations carried out in the shops of the W. K. Mitchell 
Company in Philadelphia, this year for the purpose of dem- 
onstrating and illustrating that welded pipe joints are strong 
when properly made. Early in the year the Power Piping 
Society requested the W. K. Mitchell Company to supply it 

















Fig. 12. A Smaller Branch Re- 


Fig. 13. Preparation of Ring 
quires a oe on the Welding Flange 
Nec 


with some data on tensile strength tests of welded joints. 
Quite a long series of tests was made. Following are con- 
densed memoranda of the findings: 

All specimens were cut from a length of 8-inch, 28% Ib. 
steel pipe. They were cut 13 inches long and two and one- 
quarter inches wide, and milled down in center to about 1% 
inches in width for a clear length of ‘six inches. A greater 
length could not be used in the machine at that time, but, of 
course, a 17-inch length would give greater accuracy in yield 
points and elongation. 

The longitudinal strips without any welds averaged 57,625 
pounds tensile strength. The longitudinal strips were not 
flattened except at extreme ends for grip of testing machine. 
This flattening was done under steam hammer, cold. Longi- 
tudinal strips with oxy-acetylene welds in center averaged 
55,895 lbs. breaking strength, or an efficiency of 97 per cent. 
Longitudinal strips with D. C. Electric welds in center aver- 
aged only 44,245 pounds, being an efficiency of 76 per cent, 
the broken welds showing porosity and crystallization, a 
poor grade of welding wire having been used by mistake. 
The longitudinal strips were welded before being cut up into 
the 2%” Circumferential strips were welded after 
being cut off and straightened. The straightening was done 


strips. 
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Hub Welding Flange Fig. 15. 

A welded separator or receiver head is by far the most 
serviceable when done as illustrated in Fig. 16. Steam sepa- 
rators are subject to sudden and frequent changes of tem- 
perature, causing terrific strains and stresses, with the result 
that riveted and caulked heads: soon get to leaking in the 
joints and around rivets. The writer has had this very for- 
cibly driven into memory by several severe experiences, which 
fact makes it a joy to say that no leaks or trouble of any 
kind have arisen from the numerous welded dished and 





Cylinder Head, Flanged Fig. 16. 
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Cap Both Dished and Flanged 


by slow pressure, the strip being heated to a dull red. Cir- 
cumferential strips free of any welds or joints averaged 59,125 
pounds tensile strength. Circumferential strips with the 
regular mill lap in center averaged a breaking strength of 
57,975 pounds, an efficiency of 98 per cent. Circumferential 
strips with oxy-acetylene welds in center averaged 58,385 
pounds, or an efficiency of 99 per cent. The circumferentia: 
strips with D. C. Electric welds in center averaged 54,513 


pounds, being an efficiency of 92 per cent. All welds were 
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made from outside of pipe only, as would be done in regular 
practice. You no doubt will have noted that the circumfer- 
ential strips averaged about 4% per cent stronger than the 
longitudinal specimens. Possibly the heating for straighten- 
ing affected it some. That is a metallurgical question rather 
than one of welding. 

For the sake 


were 


of complete information, a few specimens 
welded from both inside and outside. The breaking ot 
them showed no gain at all in the strength, 
that the only 


obtainable 


which proved 
from outside secures all of the 
Many of the previously mentioned 
break in the weld or close to it, 
shows they often reach the full 100 per cent mark. 

A few months ago a number of practical demonstrations of 
strength of welded pipe joints were made under the direction 
of the writer at the W. K. Mitchell Company Shops in Phila- 
delphia. The test pieces were later cut 


pipe welded 
strength. 


breaking tests did not which 


into sections for 
still on exhibition at the Mitchell 
Photographs were taken at the time, some 
of which .will now be shown. (See Fig. 2.) Piece No. 1 is a 
6-inch pipe, about six feet long, with two four-inch branches 
welded in. The one marked “old” 
marked “new” 


close examination and are 
Company offices. 


Was a rusty piece, the one 
was free of rust. They were on exact opposite 
sides of the 6-inch pipe and about three feet apart. The six- 
inch pipe was clamped 
attached to the 


to a bending table, two eye-bolts 
were then pulled up by 
no filling being in pipes. The old one cracked 
at an angle of 30 degrees (See Fig. 4); 
a small crack on back at angle 


branches, and they 
use of a crane, 
the new one developed 
of 47 degrees. The cracks 
are about 1% inches long. The old one went through at one 
point; the new one goes one-third the way through. 
The sections of this weld show it would not have leaked 
with a water pressure of See Fig. 4, 
then Fig. how the six-inch pipe was crushed, 
giving indisputable proof of the great strength of acetylene 
welded pipe joints. No heat was used when pulling. 

See Fig. 2. Piece number 2 is a regular butt weld in seven 
feet of 8-inch F. W. Pipe. This was sand filled and regu- 
larly bent hot to a radius of 30 inches, then flanged and tested 
with 750 Ibs. hydrostatic pressure. 
distress appeared. See Fig. 6. 

Again refer to Fig. 2 and note Piece 3, which is made of 
four pieces of 8” F. W. pipe, with a flush butt weld in center 
having a bored-out coupling slipped over it and welded at its 


only 


500 pounds per sq. in. 
5, and note 


No leaks or any signs of 


ends. To the left is a regular threaded joint, with several 
reinforcing welded tacks. To the right is a regular butt 
weld. This was sand filled and “regular bent” hot on a 


thirty-inch radius. See Fig. 7. The two outer welds were 
cut away and the remainder of the bend flanged and tested 
to 750 Ibs. cold water pressure. No leaks or defects appeared, 
but, even so, this form of joint is not generally to be recom- 
mended as it is expensive, being virtually three welds for 
one; and then there is an element of risk, by reason of the 
unavoidable strain of unequal expansion of the pipe between 
the two welds and the coupling or sleeve, as the sleeve is of 
much larger diameter and 
perature in any steam line. 

See Fig. 3. Piece No. 4 is 7! 
a six-inch neck welded in. 


would have a much lower tem- 


feet of 8” F. W. Pipe with 
This was filled and bent hot on a 
thirty inch radius, the neck being on the outside of the bend, 
causing a fearful strain on all parts of the welded joint. No 
rupture occurred, simply a slight elongation of the lower end 
of the six-inch neck, due to the natural stretch of the 8”. as 
you will note in Fig. 8. 

In Fig. 3, piece No. 5 is the same as No. 4, and was treated 
the same, except that in bending the neck was kept on the 
side, as shown in Fig. 8. 

Fig. 3, 
pieces of 8” F. W. pipe 
degrees. 

itself hot. 
rad us, 


\gain referring to article No. 6 is made of two 
welded together at an angle of 30 
This was filled with sand and bent back against 
Note that both parts of the pipe show a decided 


but the weld is still intact in every way, as shown in 
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Novemb: 
Fig. 8. None of the welds in Fig. 
in regular practice, but they do very forcibly show 
welded pipe joints to be as strong as the parent mat 
Fig. 9 shows a group of Fuel Oil Heater Coils 
Ship Ballast Tanks or Special Oil Tank Steamers 
of two-inch extra heavy pipe. 
four inches of pipe, 


8 have any pract 


Each coil has fifty 
with from two to three butt wel 

The bending was done hot. but wit 
All were tested to three hundred pow 
water pressure without a break. In bending a grou; 
only one weld cracked in the bending, and that, bei: 
outside, was easily repaired. 

In conclusion I will say it is well to bear in mind ¢! 
Welding requires faithful attention on the part of th 
All welders are not pipe welders. There is need 
training to take care of the special conditions encou: 
It is interesting work, and most good welders who tal 
seem to like it as soon as they have been associated 
long enough to get familiar with the exacting require: 
This is another item to be kept in mind as a part of t] 
essary research work by the Welding Engineers to | 
the scope of practical uses of pipe welding 
Written by H. B. Ig! 


before bending. 
filling in pipe. 


A NATIONAL SURVEY OF INFORMATION SOURCES 
Evidence that technical and business executive ar¢ 
more and more the importance of facts and information 
sented in the “Special Libraries Directory,” recently pub! 
by the Special Libraries Association. In his introducti 
Dorsey W. Hyde, Jr., president of the Ass a 
tion, points out that there are more than 1,300 special lil 
in the United States and that this number is 
ing. 
The research, 


this volume, 


rapidly incr: 


industrial and engineering libraries in 

in the Directory cover a wide variety of subjects. Ther: 
listed, for example, special collections on Engineering, T 
nology Public Utilities, Railroads, I 
The subject index brings out 
such as Climatology, Motion Pictures, Patent 
Safety, Steel, Weights and M 
ures, and Welding. 


klectricity, Chemistry, 
dustrial Management, etc. 
finer points, 


Photography, Telephones, 


Some of the engineering libraries report interesting 


features. For example, the Boston Society of Engineers 


a collection of books “written by engineers on other than e1 


gineering subjects.’ ngineering 


200,000 


The library of a professional e 
100,000 to 
range of industries 

4,200 lantern slides 


firm 


reports a collection of from 


catalogues covering a wide One university 


library possesses on engineering sub) 

Many of the engineering libraries have given special attent 
during the last few years to the collection of military, navi 
and aviation engineering literature. 

The complete findings of the Special Libraries Associat 
survey have recently been published in the form of a nat 
Special Libraries Directory, copies of which may be obtained 
from the Association, 3363 Sixteenth Street, Washington, D 
In so far as is known, this Directory represents the first 
tempt at a comprehensive study of the special informatio 
sources of the United States. In addition to engineering 
Directory furnishes a key to special sources of informa! 
on such widely differing subjects as Taxation and Theo! 
Astronomy and Automobiles, Dyestuffs and Diplomacy 
Folklore and Furniture. 


WHARTON ISSUES STOCK BULLETIN 

Stock Bulletin No. 2, issued November ist by William \\ 
ton, Jr., & Co., Inc., of Easton, Pa., lists 811 oxygen cylin: 
ranging in capacity from 10, cu. ft. to 175 cu. ft. 810 car! 
acid cylinders of twenty pounds capacity and 464 chlorin: 
inders with capacities from ten pounds to 150 pounds. T! 
are all new cylinders, 
meeting the J. C. C. 


with standard malleable 
tests and specifications. 


ron Cap 








WHY ONE TORCH WENT OUT 


The Story of Torch Which Received the 
Blame for the Operator’s Carelessness 


VERY at 
just why his pet torch suddenly ceased working right 


welder has wondered some time or another, 


yhe! 
And 
ttle whistling blue flame have occurred? 


after a long period it had been giving first class service. 
why, oh why, should that last fatal splutter and weak 
While 


ionders and questions the general scheme of things, a little 


thus he 


ractical consideration of the situation might help some. 
\ service man travelling in the central west for a reliable 
quipment concern sat in a comfortable seat in the lobby of.a 


hotel. While thus comfortably ensconsed and deeply inter- 
sted in a local; newspaper, he was gruffly notified by the 
ell boy of a telegram that had just arrived for him. lLan- 


guidly he opened it and read. It was the usual dictum from 
the sales manager to hurry to a concern in the territory that 
he covered and make certain repairs. People generally hurry 
when under the stress of telegraphic orders and so this re- 
pairman shook out of his lethargy and hustled into his over- 
oat. Aboard the train an hour later, he began to wonder 
what the trouble could be for the telegram mentioned a torch 
dificulty. The town Mr. 


Man hopped off at the station and made a run for the scene 


soon came into view and Service 


if trouble. 

The office of the plant to which he was directed was far 
from the street and hard to find. 
in the office was the plant engineer and there was a warm 


The reception committee 


reception awaiting the equipment company representative. 
Of course it was not the warmth of a loving mother greeting 
a long lost son. It was a warm one with most of the heat 


under the collar of Mr. Plant Engineer. 

A verbal explosion followed the meeting in which the re- 
pairman felt as if he and his whole concern were “blowed 
up,” for the engineer shot out some powerful language to the 
everlasting discredit of all things connected with that equip- 


ment concern. The torch was no good. He had several 
reasons and proofs for that. The company was no good and 
he gave the faulty torch as the reason for that. Sut Mr. 


Service Man was not standing there for a browbeating and 
forthwith, he began to ask some questions. 

“What sort of a torch have you?” he asked. 

“A cutting torch,” he returned. 

“May I see it?” asked the service man. 

“You may,” testily replied the engineer and he led a brisk 
march to the workroom of the plant. 

Here the repairman was introduced to a man who had less 
to say along the line of discredit of the equipment and the 
concern behind it and more about the actions of the torch, 
With this sort of change, the light began sweetly to break 
over the ruffled service man and when finally alone with the 
new party things began to develop. 

“What happened to the torch?” asked the service man of 
his new companion. 

“Why, she plugged up in here” (pointing to the elbow 
where the horizontal gas draft takes the downward turn for 
emission from the nozzle), “and we had to drill it out,” he 
explained. 

The elbow had been drilled and tapped for a tiny screw, 
latter to as blockade after the hole had 
served as a means of ingress to the matter blocking the 
elbow. Through this hole, according to the statement of the 
man, a small, hard, black lump was chiseled out. Such 
lump was indeed quite a new thing to that repairman and it 

ay safely be said for most repairmen, for it was indeed 

Ww occurrence. It 


1 
ne serve a gas 


a 


a 


required more study before the fault 


95 


could be permanently remedied, so the investigation contin- 
ued. By this time the service man had been left to himself 
as his late companion was the foreman of the shop and had 


been called to another for consideration of a plant 


problem. 


part 


The operator, a native of sunny Italy, next made his ap- 
pearance and upon him a shower of questions was rained. 

“What did you wrap this acetylene hose with tape for?” 
asked the service man 

“He leak all over—lots small holes,” answered the operator. 

“What it leak like that?” asked 
again, for the hose was not wrapped over its entire length. 

“I dunno,” came the reply, “I light him, he shoot hard 
and torch he no work no good no more, just little fire, small 
heat can nothing work alright.” 


made the service man 


“Then what did you do?” asked the service man. 

“T shut him off. Put ‘cuttlene’ hose on here and turn him 
on lots’e pressure. I teenk he blow him out pipe alright,” 
continued the operator. 

“Did it work alright then?” queried the repairman, 

“Nope, next time no small fire, no heat, no nothing,” re- 
turned the operator, “we drill him out then, take out black 
piece, put him in plug, wrap up hose with tape an’ next time 
go all right.” 

The torch had been drilled and that ended the repairs as far 
as that repairman and that concern was concerned. The 
plug used was not incorporated in the original design and the 
people who made the repair were working on their own hook 
on that torch in the future. 


On his way through the office, the repairman recommended 
that the company buy a new torch as the usefulness of the 
old one was doubtful. The conversation went a little further 
at this point, however, for the problem of the hard, black 
lump in the torch elbow was not yet solved. 

“Did you ever notice that torch pop out when the operator 
placed the nozzle too deep in the hot metal?” asked the re- 
pairman of the now collected plant engineer. 

“No,” returned the latter, “but I have seen the operator 
cutting away and someone behind him attracted his attention, 
whereupon he turned around. After a sharp backfire and a 
continued sputtering of the torch the operator turned around 


to find his torch welded nose downward into the molten 
metal,” 
Then 2 and 2 began to make four for the repairman for 


When the torch welded into 
the metal, a back fire occurred into the acetylene line not. 
quite back to the regulator. This was indicated by the dis- 
tance over which the leaky hose was wound with tape. Then 
the nature of the leaks, being of pinhole, rather than snags, 
indicated that the backfire had picked the rubber from the 
hose lining in millions of places. After lighting, the torch 
had failed to give service as was pointed out in the conversa- 
tion between the operator and the service man previously. Of 
course it could not give service under such circumstances 
Then to clean out the sputtering pipe, the foxy operator 
attached the acetylene hose to the torch and opened the tank 
valve. The terrific pressure thus pushed into the line, picked 
up the tiny globes of rubber burned from the inside of the 
hose and rushed them downward through the line till they 
stopped, a tight ball in the elbow. The more pressure they 
were given the harder they got until they were chiseled out 
through an improvised aperture. 


this is what really happened. 
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An Old Hand at the Welding Game Straightens 


Out a Few of the 


En Route, Kansas City-Denver, Tuesday. 
Dear Ed:— 

Suppose you'll think I’ve gone sort of nutty on the writing 
proposition, having written you only yesterday but I had 
rather an interesting experience on the train today and as 
there’s absolutely not another thing to do on board I figured 
I might just as well jot it down now before I forget it. This 
isn’t the smoothest running train in the world so you may 
have to sort of stand on your head to read some parts of this 
epistle but if you’re game so am I. 

This morning I was up in the smoker drawing on a fag 
when I got acquainted with a Denver man and it turned out 
after a bit that he was an old hand at this welding game. He 
was well up in years and appealed to me on account of his 
broad-minded way of looking at things. He didn’t pretend 
to be the first to introduce welding in this country, neither 
did he know all there was to know about this subject, which 
you'll grant is the exception rather than the rule. 

Now I have had one subject under my bonnet for quite a 
while thinking that I'd spring it on the right man at the 
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Welded Leaf Spring 


A Spring Leaf Must Be Welded from One Side Only 


opportune time. That particular subject was the welding of 
From personal observation and contact with the 
know of no other thing that is causing so much 
grief and trouble in the job shop as the attempts at spring 
welding. To my oft repeated query as to what success 
this kind of welding is giving, invariably the answer comes 
back, “Having no trouble at all. We have been welding them 
for years.” As a matter of fact, Ed, I’ve never seen a spring 
successfully welded with the oxy-acetylene flame, so always 
had my misgivings whenever I heard fellows talk like that. 
Accordingly I made up my mind, as I just mentioned, to get 
an honest expression from some broad-minded welder at the 


springs. 
trade | 


earliest opportunity so I asked my Denver friend about it 
and feel very confident that you will be interested in learning 
his views. 

“Spring welding,” he said, “is only one of the many in- 
stances that show that the welder does very little thinking 
for himself. 
different 


I have come in contact with tradesmen of many 
crafts but never have I seen anybody use their 
brains less than the average welder, and of all men he should 
be the one that excels in that line because in the job shop 
practically that handled 
entirely different from the next. The really successful welder 
you will always find with a little brain-plant all his own and 
its his head-work, used in combination with the torch, that 
makes him a success. 


every piece comes in has to be 


However, this welding process, while 
it has a very wide application, has its limitations like every- 
thing else. Granting that new fields of endeavor are opening 
up before it continually, still it has its limitations and the 
welder certainly ought to know some of these in order to be 
correctly guided and not continue to give the process as a 
whole a_ black somebody 
ignorant and faulty applications.” 
“You have mentioned springs,” he continued, “so let us 
stick to that subject for the time being. Do you know, I’ve 
seen many a shop where they were welding leaf springs with 


eye, as once said, because of 
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Kinks in This Problem 


ordinary Norway filler-rods and thought they wer 
by.’ Now, anybody who has had any experience wit! 
at all, knows that they must possess a uniform har 
they are useless as springs.” 1ro1 

“Have you a slip of paper? The back of an en) 
anything will do; I just want to make a little sketch | 
out my point.” 

I handed him one of my cards and he said that 
do nicely. 

“Let us call this a spring with the break in the midd 
right, weld it with Norway iron and indicate the weld 
letter (A) and the original metal on each side by (B 
(C). Now, will you kindly tell me how any man, in his rig} 
mind, can figure out that (A) will possess the same harde: | 
properties as the adjacent metal? It can’t be done. Norway \ 
iron is used for welding because of its low carbon content 


and freedom from alloys. It does not have any hardening 
qualities and if we put such a repair job back in service, w 
find that the weld has no evidence of spring qualities an 
after being bent back and forth a few times it will break SA 


“What's the matter with using a filler-rod that will tak: 
hardening?” I ventured. 


” 


“That’s getting close to it,” he replied,,“but most of 
welders who try that, run to the other extreme and 
high carbon rod that takes a greater hardness than th 
ance of the spring and naturally it breaks in the weld upor 01 
being called upon to function as a spring.” 

“Springs are funny things,” he went on, “they all vary 
much. It wouldn’t be half bad if they were all the sai 
we'd merely figure out a filler-rod to take the same temp: 
after being worked by the flame, and all would be well. As 
things stand even the products of each factory vary to a 
degree, which makes it rather a hard problem to solve.” 

“There exists another very important feature which we 
can not overlook. A gas weld is a casting at best, and if used 
to unite two sections of rolled stock, such as we have 
spring, it will not be as strong because the grain of the wel 
will be very coarse, whereas the adjacent stock having be: 
rolled, will be very compressed and show a very smal] clos: 
grain, if it can be so called.” 

“Judging from what you say I'd imagine that your adv 
to the average welder would then be to let spring welding 
alone,” I remarked. 

“You said it,” he replied, “that’s my advice every time.’ 

“Evidently you consider spring welding as impossible. 

“Far be it from such!” he exclaimed, “ot impossible; 
ply a very much misunderstood operation. Personally, 
welded a great many springs and for the most part they ha\ 
turned out very satisfactory. I'll admit that I’ve had a 
failures but if you bat nine out of every ten its a pretty 
average when you're dealing with springs and their pecul 
ities.” 


“Considering the miserable failures I’ve seen, that certai! 
sounds like a pretty good record,” I agreed. 
you do it.” 

“Really, there isn’t must to tell. 


“‘Let’s hear | 


You see I put in my t! 
as a blacksmith and we used to weld springs in the forge 
account of upsetting the ends when scarfing, preparator 
welding, our springs would always come out a little shor' 
than they were originally. This made it extremely bad 
some instances so when gas welding became popular | 
cided that I was going to stay with it until I could w 
springs just as good as in the forge and make them co! 
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out the same length. I spent considerable time after hours, 
yorking this thing out, and finally discovered that if I got 
hold of a high carbon steel rod which, when heated to a red 
heat and then cooled in water, would be hardened and if 
laid over the edge of an anvil and struck with a hammer 
vould snép off with a peculiar ringing sound, that was the 
,' To make a weld with this kind of a 
-od is quite difficult. A very soft neutral flame must be used 
and the rod introduced behind the flame rather than before 
. in order to avoid burning. A spring leaf must be welded 
‘rom one side only and a slight re-enforcement made. The 
weld is allowed to set an instant and then it’s forged with a 
hand hammer to close up the grain. As the red heat changes 
to a blue the forging is stopped and the spring is immersed 
in water that has a little fish oil floating on the surface. This 
method, as I have said, has given me very good results but 
it's like everything else, requires a little practice to get it 
Certainly springs can be welded!” 


rod to use as a filler. 


down right. 

That’s all for this time, Ed, but take it from “yours truly” 
that it’s sure a pleasure to catch up with a real red blooded 
man that isn’t afraid to part with a little of his knowledge to 
help the other fellow. 

Will try and write you from Denver. 

So long. 

Shep. 





SAVING BY ARC WELDING IN OIL STORAGE TANK 
CONSTRUCTION. 
By 
Edmund Vom Steeg.* 

During the years of development and growth of the oil 
industry, enormous sums have been spent in the design and 
construction of expensive plants and machinery to recover 
small percentages of lighter grade oils from crude petroleum. 
One defect which, generally, has not been successfully over- 
come is the construction of tight storage tanks, with the re- 
sult that a large percentage of their contents are lost through 
leakage or seepage. 

Recent tests on tanks constructed by the process of elec- 
tric are welding have brought out certain interesting points 
which serve to illustrate in a striking manner the advantages 
of this method of construction over the customary methods 
of riveting. To take a specific instance, a five hundred barrel 
tank, arc welded throughout, was filled with kerosene on com- 
pletion, and upon inspection at the end of seven months, was 
found to be without leak or sweat of any kind. 

The advantages of the arc welded tank, however, are not 
confined to the matter of savings through stopping leakage, 
although that is the most important. They are cheaper to 
build, and as nearly as can be determined, should last longer, 
and cost less to maintain. 

Consider the comparative cost, both in time and money, 
necessary to construct both types of tank. With the riveted 
tank, before construction work is begun, it is necessary to 
make templates, mark, punch and ream the plates. It is also 
important that the edges of the plates be faired, and that the 
size of the sheets be accurate. In erecting the tank it is 
often necessary to drift, and the plates must be drawn up 
tight for riveting. 

The riveted construction also necessitates many joints, with 
angles, gusset plates, etc., and the joints must be single, 
double, or triple riveted, and butt strapped as the load may 
require, while the load requires that all holes and joints must 
be caulked. The usual method is to construct the bottom 
and first courses on horses, and, after testing, to lower the 
finished portion into final position on the foundation. The 
result is a tank whose tendency to leak is in direct propor- 
tion to the number of rivet holes and joints, added to which, 
wind pressure, filling and emptying the tanks, and tempera- 


ower and Mining Dept., General Electric Co. 
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ture changes causing breathing or corrosion from acid in the 
oil are all likely to cause leakage. 

Contrasted to this, the method of constructing the arc 
welded tank is comparatively simple, and the resuits are said 
to be superior. Although the method of assembly is practi- 
cally the same, much of the preparation of the plates is un- 
necessary. Boring rivet holes, gusset plates, angle irons, and 
the fairing of the plates is for example eliminated, and the 
plates do not have to be fabricated except in so far as rolling 
is concerned. Furthermore, as lap welded joints are of 100% 
strength, the plates in the shell can be lightened 115%, and 
still leave the structure from 10 to 20% stronger than the 
riveted tank. 

The test of any tank is its performance under service con- 
ditions and, while it will be some time before all the ad- 
vantages of the welded construction: can-be fully determined, 
there are some which are apparent now. In the matter. of 
leakage, it has been found that the principal places where 
leaks occur in the riveted tanks are around the rivet holes, 
and in the caulked joints. The former is due to the fact 
that when the skin of the metal is broken, the metal is sub- 
ject to quick deterioration, with resultant leaks, and in the 
latter case caulked joints are often strained when the tank is 
placed in position, causing them to leak. With the arc 
welded tank, however, the skin of the metal is never broken, 
and the joints are homogenous, therefore there is no leakage 
from either cause. The life of a welded tank may be safely 
estimated at twice that of a riveted one, and it will not lose 
2% of its value every year in oil, as is the case with riveted 
types. The saving in crude oil over a number of years by 
the use of these absolutely tight tanks should amount to a 
large sum. The savings in volatile liquids from evaporation, 
seepage, and leakage can hardly be estimated, as well as the 
savings of insurance on gas tight tanks. Over a period of 
twenty years, which is the estimated life of a tank, these 
savings should run into large sums of money. 





CHINA HAS ITS WELDING JOURNAL 
On Yuen Ming Yuen Road, Shanghai, China, the Oxy-acety- 
lene, electric arc, and thermit welding processes can be seen 
any working day. The China Oxy-acetylene Welding Works 
makes a specialty of doing everything in the welding line. 
They even publish an interesting, newsy bulletin, telling about 
the advantages and possibilities ,of welding in general, and 
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about their own work. These bulletins are usually well illus- 
trated by photographs of a variety of welding jobs. Bulletin 
No. 5, issued in August of this year, was an eight-page sheet 
and contained photographs of twenty-one welding jobs. One 
of the small advertisements is reproduced herewith, and along- 
side it is the company’s trade mark. 


The report of the Welding Wire Specifications Committee 
of the American Welding Society has been completed and will 
be published next month. It includes specifications for both 
gas and electric welding. The report will be available later 
in bulletin form. 
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The Major and Minor Items That Enter 
Into the Cost of Doing a Welding Job 
By B. Heyman 


PART from the actual preparing, welding, and finishing 
A of any job, estimating correctly is probably the most 
important consideration in any job welding and repair shop. 
Soliciting work is salesmanship pure and simple. The quan 
tity of work that can be procured when the salesman depends 
upon friendship or an established reputation may be of great 
volume, but there are times when close competition prevails, 
and then it is that mere salesmanship is insufficient. The so- 
licitor must then be not only a salesman, but also an engineer 
well versed in the intricacies and possibilities of the art. He 
must also be enough of a practical man to be able to point 
out the various elements of cost and estimate the quantities 
of material and also approximate the working time for the 
different stages of the welding process. He need not be an 
expert accountant, but he should be ready enough with his 
figures to calculate to a nicety all the various items that enter 
into a proposal which may culminate in a formal contract. 

There are occasions when the welding concern has so in- 
vratiated itself into the good graces of its customer by pre- 
vious services of emergency nature, that no question of price 
enters into the transaction. In such a case, the shop records 
will provide all the information necessary in billing for the 
work upon delivery. Yet, the maintenance engineer or pur- 
chasing agent who is responsible for sending out the work to 
the welder has at heart the fundamental idea of low cost with 
efficient results and demands to be shown. He rarely passes 
out work without asking for an approximate estimate, or, in 
some cases sets for the welder a limiting figure which the job 
will stand. The latter is generally the result of peculiar cir- 
cumstances, and many phases must be gone through before 
enough confidence is placed in the welder to justify such a 
method. 

The writer had an interesting experience of this type in 
connection with work for a large eastern rubber company. 
All of the above mentioned phases entered into the transac- 
tions and show how one job formed a stepping stone to the 
next with gradual breaking down of formal business barriers, 
until finally all work was turned over carrying a maximum 
allowable price charge. 

The first contract called for welding several large mill hous- 
ings, and as a result of very low bidding—in fact, there was 
but little margin allowed to cover unforeseen emergencies— 
the work was obtained. Upon delivery of the castings to the 
engineer of the rubber company, the writer called upon him 
with the idea in mind of establishing a cordial relationship 
which might lead to future business, based, of course, on the 
assumption that our initial work had been perfectly satisfac- 
tory. 

Although in every way satisfied, the engineer seemed to be 
very stern and business like, and, in the course of his remarks 
stated that he was still “from Missouri.” He wanted to be 
shown and did not consider that first job a fair chiterion, al- 
though in our opinion it had been a “corker,” encompassing 
all the difficult problems that enter into an oxy-acetylene 
weld of large proportions. But what he wanted was what any 
other customer would have wanted. It was up to us as an 
organization to show him by our work, and also by our 
charges, that he was perfectly safe in placing his confidence 
in us. It was up to us to “deliver the goods,” so that, at the 
occurrence of any breakdown, he could say to the Purchasing 
Agent, “Phone so-and-so, and tell them we are sending down 
a casting to be welded. Let them bill us upon completion. 
They are honest. You needn’t bother about any estimate.” 
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And that was what we accomplished, not only i: 
case, but in our dealings with many other customers 
not take very long before we estimated for the sam« 
on several large gears with broken teeth and cracked 
Our bid was low enough to obtain the work for us 
turned out perfect jobs. 

\ week later the flange was knocked off a mill pi: 
this same rubber company. At 1 p. m. we were autho: 
phone to handle this work and return it as soon as p 
At 6 p. m. it was back on the machine, and product 
had been practically negligible. The next morning 
was mailed, and upon receipt of same we were surpris« 
phone call from the engineer of this same company 
aptly expressed it, “You've certainly sewed us up o . 
future work. I thought that job would cost at leas 
times as much.” The low price and speedy service had f 
turned the trick. It had been fortunate for us that no 
had been asked when we were notified about the work. A 
our bill, being based merely upon the elements of materia 
labor, etc., had really surprised the executives who wer 
sponsible for sending us this work. 

For some time after this no welding work occurred at 
plant, but one morning the mail brought us an order r 
in part: 


“Oxy-acetylene weld shaft and return as soon as possi! 
Maximum charge allowable, $-............ (Kindly have represent 
ative call to see whether you can keep within the above p: 
and to receive instructions from our Engineering Dep 
ment).” 

Needless to relate, the work completed for less than thre 
quarters the stipulated amount. Now it is unnecessary to bh 
any longer for this company’s work. They have been show: 
and are satisfied. 

On the other hand, there are concerns that will under nm 
condition send out work without having at least two or thre 


competitive bids. It has been so customary in the past fo 


welders to take advantage of customers that the oxy-acety 
lene users have become wary and suspicious of all operators 
The fact that a broken casting was worth a great deal 
money to replace, or might even be unreplaceable, and mig! 
be a source of delay to the regular production routine, wit! 
attending financial losses, was the basic idea in setting a pric 
for work performed. Generally an innocent sufferer w 
badly “gouged.” 


The welder did not take into consideration—and a great 
many do not do so even at the present day—the fact that 


every job is a marketable article, whose selling price must ) 
determined upon the basis of labor, material, overhead, and 
reasonable percentage of profit. There are occasions w! 
the element of risk attached to the work is so great, in so ! 
as the success of the job is concerned, that proper stipulat 
should be made to compensate the welder for any losses t! 
may be sustained by failure, or reward in case of succes 
completion. In this way the customer has, by his own 
sent, become a party to an honorable business proposit 
which eliminates any heckling and bad feeling at a later d 
It is a well-known fact that the size of the broken se 
and the method of preparation determine the amount of fi! 
rod required to repair the piece. It would be foolhardy 
any welder to attempt to set a price on any job without 
lyzing at least in a superficial way what materials ar 
quired; and these depend primarily upon the size of 
Where there is very little chance of competition, an arbit 
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may be set upon a job, but in such cases the welder is 
lwavs certain to protect himself. 

Some shops have gone so far as to check up several jobs 
very accurately, and from the materials used and the labor 
item have calculated the cost per cubic inch for welding the 
various metals. Basing their estimates upon the average cost 
per cubic inch, they have charged prices accordingly. Al- 
though this method was a step toward the solution of the 
problem, still it was a very crude method and left much to be. 


lesired. 

\ccuracy is Of utmost importance, and the above method 
lepends to a great extent upon guess work. No two pieces 
§ work are identical as regards chemical composition, type of 
fracture, alignment, etc. Neither is the human factor a con- 
stant. Being variable even on work of similar nature, it is 
hardly to be expected that the human factor will be able to 
ontrol two dissimilar jobs so that the cost basis will work 
ut, and it is to: be remembered that it is the lot of the job 
velder to handle a great variety of metals and parts. 
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how variable in character it may be, is of cast iron. It would 
be safe to assume that 90 per cent of the repairs handled in 
oxy-acetylene job shops are of that metal. No unusual condi- 
tions are met in handling cast iron, as is the case with alumi- 
num or bronze alloys, even though at times the welder’s inge- 
nuity may be taxed to the utmost in aligning the broken sec- 
tions and caring for the strains which are co-existent with the 
several stages of preheating, welding, and annealing. 

It is a rare occasion when a cast-iron break can be handled 
without any preparation. The alignment of parts, beveling of 
broken edges, and preheating are essential features. The 
angle of bevel depends of course on the thickness of casting, 
and may vary anywhere from 60° to 90° or a combination of 
both angles, using the acute angle at the lowest portion of the 
break and gradually widening out at the top. The bevel may 
be produced on both sides of the casting or on one side only. 
Furthermore, the bevel may be produced by the crudest of 
methods, namely, sawing slots and chipping out with a ham- 
mer or burning out with the oxy-acetylene flame after the 
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Volume—%(A x W) 


On such metals as aluminum (particularly on crank case 
work) it is almost hopeless to attempt to set a price on the 
quantity of metal to be added. The metal added in repairing 
a crank case may be negligible compared ‘to the amount of 
labor and experience that must be drawn upon to accomplish 
the welder’s purpose. The many intricate problems of expan- 
sion and contraction which enter into work of this sort, and 
which must be handled in proper manner, demand that the 
welder be recompensed for his ability and ingenuity rather 
than on a basis of labor and material. For this reason this 
one definite department of work offers many opportunities 
for the welder to victimize his customer. Prices are deter- 
mined in almost hap-hazard fashion. Generally the charge is 
set by the minimum price of a replacement charge. The 
welder knows that there is a happy medium which he cannot 
exceed and generally charges just high enough to make the 
customer feel that by welding he may save something, al- 
though it will be necessary to retain the old casting. 

Of course, we must not overlook the case of parts that are 
unreplaceable. In such cases the price as above set could be 
considered in every way reasonable, as it is the only means to 
an end for the customer—namely, the repair of a machine 
which would otherwise be utterly useless. 

Actually there should be no necessity for such a condition, 
lhere is enough profit on the average welding job to make 
such overcharging a thing unknown. To this some will say 
that “the customer does not know he is being overcharged. 
be the attitude to take. Welders should obtain a fair price, 
and it is a matter of business ethics—nothing more—for them 
to determine what that fair price is. 

On small parts the usual custom seems to be to set a mini- 
mum price for less than which the welder will not even light 
his torch. His maximum, however, depends upon human in- 
consistency. Here again, it is difficult to estimate on the 
quantity of material, and he usually “pumps” the customer re- 
varding new castings and prices and acts accordingly. On 
this type of work prices are so low that the customer is fairly 
ife, although at times he may find himself paying as much 

r the repair work as a new casting would cost were he able 

obtain the new part. 


a welding shop, no matter 


Most of the work that enters 





Volume—%(B x W) 


Volume—%(C x X) + %(D x Y) 


casting is preheated and ready for welding. The cheapest, and 
by all means the most efficient, is the use of a pneumatic ham- 
mer. Unskilled labor does not command the high prices at 
the present time that it did during the past few years and can 
be depended upon to perform this type of work most satisfac- 
torily and economically. 

The question of bevels was discussed in a very interesting 
manner in a recent issue of The Welding Engineer, although 
the question simplifies itself into a mere solution of simple 
arithmetical problems which are not beyond the grasp of the 
ordinary welder or shop mechanic. 

Every school child knows that the area of a triangle is cal- 
culated by multiplying the base by the altitude and dividing 
by two. In the usual weld, the addition of material is gener- 
ally in the form of a triangular prism, the volume of which 
can be found by multiplying the base area by the length of 
the weld. In other words, if the length of a break were 
known and the thickness of material, it would resolve itself 
into a problem where the height of the prism was the length 
of weld, and the area of the prismatic base was the welded 
section, the altitude of which would be the same as the thick- 
ness of the original material. The base of this triangle would 
necessarily have to be approximated with proper allowance 
for the angle of bevel. In some welds the bevels are made 
from two sides,. necessitating the solution of two triangular 
prisms. Many times the break is of such direction and 
through so many different thicknesses of metal that several 
volumes must be solved and the summation of all of these 
volumes taken as the value of material to be added. 

The figure so obtained does not in any way indicate actual 
rod consumption, since there are many losses during the 
fusion process both through volatilization and careless wast- 
ing of short ends. Also, the welder may find the body of 
metal so dirty that the original beveled faces are entirely un- 
suitable for producing a good “landing,” and he may be com- 
pelled to fuse these faces and puddle away the edges until the 
volume of added material has been increased considerably. 

The amount of reinforcement must also be taken into ac- 
count. A simple method for doing this would be to have re- 
course to the average weld efficiency of a section equivalent 
to the original cross-section, and then add enough cross-sece 
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The carbonizing flame, caused by 
excess acetylene, and denoted by 
the feathery edge of the cone. 
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FLAME, the true neutral cone of heat, obtained without 
effort on the part of the operator, is the perfect welding 
and cutting flame of today. 


The REGO principle of low oxygen pressure insures 
not only a perfect flame, but the utmost in gas economy. 
In ordinary service REGO saves from $300 to $500 a 
year in oxygen consumption alone. In tip maintenance, 
the RE GO one piece tip, made of drawn copper, saves 
90% of the usual tip maintenance costs. 


In eliminating “flash back’’ R E G O saves in upkeep costs 
-—and there is no condition of operation which will cause 


a REG O torch to flash back. 


To get a clear understanding of REG O principle of gas 


mixture, send for our book 


“FACTS”’ 


It is a‘concise compilation of gas mixture principle that will be of 
real benefit to you. 


Included in “FACTS” is a true photographic color chart of correct 
and incorrect welding flames—the first to be shown in welding 


literature. 
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tion to bring the welded area efficiency to 100% or higher. 
Assuming the average efficiency to be say 80%, it would 
therefore be necessary to add 25% more section to produce a 
weld whose strength would equal the original material. 
Actually, the weld efficiency attains a much higher value, 
and it is a rarity to find a welder adding 25% to the cross- 
sectional area of a casting. Not only because of the appear- 
but also from a standpoint of material 
and labor cost, such a procedure would be prohibitive. Gener- 
ally, the reinforcement amounts to %” in thickness on heavy 


ance of the casting, 


castings and varies to practically nothing on light sections. 

From the known fact that a cubic foot off cast-iron weighs 
486 lbs., it is readily calculated that a cubic inch of filler rod 
weighs approximately .25 lb. 

1728 cubic inches $86 lbs 
1 cubic inch 486 

—_— 25 approx. 
1728 

This constant gives us a close enough value for estimating 
the amount of filler rod required. The current market price 
determines the cost of material which will be utilized for the 
work being considered. 
Most 
shops purchase this material from some company or other, 


A good flux must also be used in welding cast-iron. 


paying a price which varies between wide limits, depending 
entirely upon the selling overhead of the particular organiza- 
tion concerned, since flux is at the best a very cheap article. 
In fact, the quantity used on even the biggest welding jobs is 
almost negligible, but a safe assumption would be about a 
pound of flux to every twenty pounds of filler rod. 

The quantities of bases used in welding and the time re- 
quired to perform the welding operation are the most indefi- 
nite items, although the former may be calculated with some 
accuracy and the latter determined by applying the benefits 
of previous experience. From a series of accurately and care- 
fully filed records it has been determined that for every cubic 
inch of cast iron filler (.25 lb.) approximately 8 cubic feet of 
oxygen are consumed on the average job handled by a skilled 
operator. In many cases this constant may be found to be 
too high by 1 or 2 cubic feet, but for an average value it is a 
very fair assumption. At any rate, it is high enough to cover 
the majority of jobs and can be used in estimating. 

Since all torches are designed so that the neutral flame is 
supposedly produced by an equal mixture of oxygen and 
acetylene at the orifice tip, a ready means is offered for calcu- 
lating acetylene consumption. To attain the ideal condition 


of a 1 1 ratio is impossible with the torches now on the 
market. This ratio is more often in the neighborhood of 
1:1: 1. Therefore, the acetylene consumption is generally 


about 90% of the oxygen consumption. 

There is one large item to be considered in welding opera- 
tions which introduces an element of uncertainty. This is the 
cost of preheating, whenever it becomes necessary. On the 
majority of welds, localized preheating will be sufficient, and 
the estimate which takes this into account will surely have 
the advantage over an estimate covering preheating the en- 
tire casting. On the whole, experience will determine the 
cost of this item although there are many variables which 
may cause it to fluctuate one way or the other. 

The fact that the rate of heat transmission is greatest be- 
tween points of temperature difference must be 
balanced against the expansion forces and the results pro- 
duced by these forces. 


greater 


On some castings it may be possible 
to force the preheating agent while in others a very gradual 
increase in intensity is the only suitable method. 

Other considerations are the type of fireplace, draft, fuel, 
etc. But above all the human factor controlling these takes 
In the ordinary job welding shop it is a simple 
matter, where charcoal is used, for the welder, through his 
ignorance or carelessness, to waste a great deal of this fuel. 

There are a number of minor items which also enter into 
the cost of a job and which must not be overlooked. As- 


precedence. 
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bestos, moulding compound, carbon plates, carbon 
clay, etc., must all be taken into account. These 
are most readily considered as a whole. One or t 
jobs offer a fair idea as to the amount which will co) 
safely. 

In the welding of steel the job welder is fortunat 
ing for his use the numerous manufacturers’ tables 
give values for sizes of plate up to 1” and over. ( 
these underestimated for the cor 
under which the job welder must work. A fair all 
must be made over and above these tabulated results 
that losses shall be avoided. 


whole tables are 


Steel castings can be handled in similar fashion 
iron, although the constants given for use in cast iron 
ing are entirely unsuitable for steel casting work 
methods which must be employed in the handling o;} 
castings control to a great extent the price which m 
placed on the work. The operator should never overloo 
fact that preheating with fuel oil or charcoal, not only 
nates strains, but also brings the casting to a high te 
ture at a lower expense than if oxygen and acetylen: 
used. 

Thus far the writer has merely analyzed the labo: 
material items which enter into the cost of welding. Actu 
the final cost is made up of a great deal more tha: 
Stated simply the final cost is the sum of 

LABOR 
MATERIAL 
OVERHEAD 
PROFIT 

Overhead is a term which means little to the welde: 
mechanic whose shop is jammed full of work at all times 
work whose price is fixed without consideration to anythi 
but the value of the part. And as stated previously, in 
a case the welder rarely errs to the customers’ advantag: 

Several very elucidating articles have already appeared 
The Welding Engineer explaining at length what overhead 
and how it is ascertained. Briefly, overhead is that item 
which distributes to each job a proper apportionment of. a! 
fixed expenses. Every shop has bills for the following 
rent, light, heat, clerical work, etc. Also there are expens: 
for apparatus, fixtures, etc., from which interest on invest 
ment is ascertained, while depreciation of plant, insurance 
advertising, etc., all take money out of the office and must 
be in some way repaid through work being performed. T\ 
cover these expenses by plastering an enormous profit or 
one or two jobs would be ridiculous. The safe and sane way 
is to distribute this expense over all of the jobs. But it is 
first necessary to determine what this expense is and how 
to apportion it. 

As stated before these items are fixed expenses becaus 
they are practically the same from year to year. Running 
expenses, on the other hand, cover labor and material and 
must be ascertained for some definite period by carefully kep' 
records. Dividing the fixed expenses for a certain period 
(which must be long enough to insure a safe average) by the 
running expenses for the same period gives the percentag 
of overhead. . That is, if a certain shop had a labor and mat: 


rial expense of $10,000 for the year and fixed expense 
5,000 

$5.000 for the same year the overhead would be———or 50 
10,000 


Then any job would have to be charged for, by allowi 
50% above the labor and material cost to distribute to th 
job its share of the fixed charges. 

Profit depends upon human inconsistencies. Where 
man may be satisfied with a small profit and depend upo: 
volume of business to give him a fair return, another ma 
demand a large profit although it may mean the loss of mat 
customers. I shall not attempt to indicate what I consider 
fair percentage of profit since there are many who thi 
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Specialized industrial training eliminates mistakes that 
are costly in time and material 
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Free School for Arc Welders 


HE above illustration shows three views taken in the General 
Electric Company’s Arc Welding School at Schenectady, where 
courses are given in horizontal, vertical and overhead welding, including: 


Repairs to steel and iron castings 

Welding steel plates, tanks, gear-cases, etc. 
Recovery of broken taps and drills from castings 
Welding of high-speed steei to low-carbon steel 
Welding and cutting by carbon arc 

Welding by metallic arc 

Assembly of various parts by arc welding 





In from six to eight weeks, men who have had no arc welding experience become 
efficient welders at the General Electric Company School in Schenectady. 


Each student’s record is kept and will be mailed on request to employer sending 
him to. the school, 


This training enables an operator to hold a steady arc of uniform length, which is 
necessary to produce a successful weld. 


Many prominent firms, and departments of the U.S. Government, have availed 
themselves of the opportunity to have their men receive this exceptional training. 


Instruction is free of charge to a limited number of men desirous of learning 
electric arc welding. 


More details in Bulletin No. 48953 of our Arc Welding School sent on request. 


eneral@eElectric 
Sage Company irae .. 
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otherwise than myself. Local conditions, also, may play an 
important part in the determination of what this should be. 

It would be well to summarize at this point the many 
little details which the welder must analyze in reaching his 
final cost. I do not claim that I have inserted all of these 
details but an attempt will be made to include as many im- 
portant ones as possible. 


Labor Oxygen 
Preparing Acetylene 
Aligning Firebrick 
Beveling Overhead 
Preheating Insurance 
Welding temee 
. : Interest on investment 
Special treatment ee 
ma Depreciation 
Machining 
Finishi Rent 
“4 Ss 4 
T sods — Heat 
: rd Power 
wesengagge Ss Light 
Filler Rods Non-productive labor 
Fluxes Clerks 
Fuel for preheating Solicitors 
Asbestos Supervision 


Carbon in various forms Repairs to apparatus 
Miscellaneous shop items not listed under 

tools, such as goggles, gloves, etc. 
Delivery—service wagon 

Often times work must be shipped to and from the weld- 
ing plant, thus producing express and freight charges. Such 
charges are generally set against the customer. As noted 
above under overhead, there is an item for delivery which 
covers daily service in bringing and taking work from the 
welding shop. This must not be conflicted with such drayage 
charges as are incurred on castings in transit from out of 
town and which are charged directly against the customer. 

It would be well to say a word or two about cost cards. 
No matter how successful a shop may be as regards the type 
of work, it can hardly expect to succeed financially in these 
days of close competition if a systematic record is not kept 
of all work. A cost card for each job is an inexpensive item, 
although its proper use entails some time. It probably would 
be unwise to have to resort to the welder for all the infor- 
mation necessary in filling out the various headings. Fur- 
thermore, the type of work which he performs is not con- 
ducive to a clean looking card, so that this should be part 
of the office routine. It may be far fetched to expect a clerk 
to handle the quantities of materials, but upon further con- 
sideration, there is no one better fitted than one of the office 
help. If a clerk is responsible for the final cost he will be 
sure to obtain all the quantities; besides observing the labor 
entailed so that the total time may be ascertained. 

Cost cards vary decidedly in different plants, so that it 
seems to be an individual matter as to what should be speci- 
fied on it. Still, there can be little deviation from the scheme 
laid out in a previous paragraph if the true expenses are to 
be entered against the work and a fair price charged. 

In conclusion it may again be remarked that every welding 
job has its market value. Over charging a customer is un- 
just. Although it is a very simple thing to do, it certainly 
does not constitute good business ethics to play on the pub- 
ac’s ignorance of what constitutes fair value in welding. 
Even now the idea is prevalent in many sections that some 
welders have become “business highwaymen.” Not only does 
this impression give the art a black eye but it also casts its 
reflection on the majority of welders who are in every way 
innocent. Fractured parts which should have found their 
way to the job shop are sidetracked to the scrap heap and 
replaced by new material, while the job welder is minus a 
great deal of patronage. 

Play fair. Instill confidence in the public by honest deal- 
ings and the good will which is so necessary to successful 
business will surely result. 
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GOOD EXAMPLES OF HEAVY WELDING 


Two heavy welding jobs recently accomplished by th 
Welding & Cutting Co., of St. Louis, are illustrated i: 
two photographs. One is a 6500 Ib. draw press, on 
the area of each weld was about 110 square inches, th: 
having to stand a working pressure of 100 tons 











3,500-Pound Blanking Press 


The other weld is on a 3500 lb. blanking press which 
broken all the way through on one side and half way throu 
the other side. This press is used for cutting out plates 
steel for bottoms of steel barrels. The welding repair meant 
a saving of about $400.00 in this case. 

Preheating was necessary in both cases. The method 


procedure in the welding of such large pieces is to put the 





6,500-Pound Draw Press 


under the crane so they can be turned easily and draw the 
fracture together by means of rods or large chains, so that 
the fracture is snugly closed, then build a firebrick furnace 


Charcoal, oil with air pressure or city gas can be used for 


preheating. When the casting is a bright cherry red they 
use the torch to cut out a slot at the fracture, sufficiently 
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PHYS ICAL 
PROPERTIES 
of the WELD 


Examination by the microscope reveals 
the nature of the grain structure and 
readily determines imperfections and 
defects and in most cases will indicate 
the existing weakness, but at present 
there is no definite relation between the 
grain structure of a weld and its tensile 
properties, making therefore compara- 
tive tests essential. 


For comparative efficiency of Weld to 
parent or base metal it is necessary to ap- 
ply the same test methods to the welded 
joint as to the plate itself. 


PAGE-ARMCO welding rods and electrodes are 
consistently correct as to physical and chemical 
properties which eliminates the expense of 
repeated tests by the chemist and welding depart- 


ment. 


PAGE-ARMCO Welding Rods and Electrodes 
meet all requirements of the American Welding 
Society. 


Page Steel & Wire Co. 


Bridgeport, Connecticut 


DISTRICT SALES OFFICES: 
Chicago, New York, Pittsburgh, San Francisco, Portland, Ore. 


MANUFACTURERS OF 
TD Rods—Ingot Iron and Special Analysis Steels. 
Wire—Plain and Galvanized—Spring, Rope, Tele- 
ig phone, Telegraph. 
SY Fence—Woven—Right-of-Way and Farm-Chain 


Link, Factory Partitions, Gates. 
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INGOT IRON 
Carried in stock by distributors in all industrial centers 

















































wide and deep to allow the welder to reach the center of the 
casting or deeper. 

When, one side is completed the casting is turned and the 
other side handled in the same way. On large jobs it is 
a good plan to have two welders working, for while they may 
not both be able to work at the same time they can change 
off, theréby Keeping at least one torch on the job constantly. 
This gets the work done with a minimum of heat. 





SAYS WELDERS SHOULD BE LICENSED 
Editor 

In the course of several years at automobile welding and 
also the heavy work that comes to the welding shop, | have 
found that most of the mistakes are being made in the auto 
mobile repairs, especially repairs to malleable parts. Several 
jobs come to my shop every week which have done their share 
to make the public suspicious of welding. Rear axle housings, 
lamp brackets, running board steps, supports, and windshield 
supports are among the most common. Nine out of every ten 
are ruined with cast iron, which must all be ground out, and 
thus a small job becomes a large one, often demanding a 
charge greater than the cost of a new part. But if the work is 
turned down on account of its cost, the customer who has al- 
ready been stung once and is skeptical of the process, goes 
away thoroughly convinced that we are all failures. I have 
always tried to do my best on jobs of this sort, even though | 
could not break even on them, because I figure on getting all 
of that customer’s future business. Automobile parts are, as a 
rule, well made and of good material, so a welder can make a 
good profit repairing them, but I truly believe that there are 
more of these parts ruined than parts of any other kind of ma- 
chinery. The only remedy to the situation which arises from 
the attempts of the inexperienced to bluff through with this 
work is to have the State demand that shops doing welding 
display a card to the effect that their welders are licensed men. 
Similar demands are made of plumbers in many states. If such 
regulations were adopted, the welder would be given the credit 
due him, and the customer would know where to go to get the 
real benefit of the money-saving process. 

W. H. OSBORN. 
PERFECT PACKAGE MONTH 

Postmaster Arthur C. Lueder, of Chicago, announced re- 
cently that the Post Office Department and the express rail- 
way companies have joined in a nation wide effort to stimu- 
late greater interest in the good packing of parcel post, ex- 
press, and freight packages. November has been selected as 
the “Perfect Package Month,” during which an active cam- 
paign will be conducted to induce all mailers and shippers to 
give their attention to the manner in which their goods are 
packed, kind of containers used, and the writing or marking 
addresses plainly and completely. This is of great public in- 
terest, because in the end the public must pay the bills for 
lost or damaged shipments. Therefore, the public should be 
deeply interested in the campaign which will tend to reduce 
losses and improve the service. 

Christmas will soon be here, and it is especially desirable 
that care should be exercised in the presentation of packages 
at this time, because now the occasional mailer or shipper will 
be sending packages. Articles easily broken should be care- 
fully wrapped in corrugated or shock-absorbing paper. The 
department stores use this kind of paper in delivering break- 
able articles, and it would be an excellent practice for house- 
wives to save this paper for use when they are sending out 
their own packages 

CATALOGS WANTED 

Wm, Beaton, 231 Walker Street, North Sydney, New South 
Wales, Australia, would like to receive manufacturers’ cata 
logs of acetylene generators, torches, butt welders, fluxes, rods 
and other welding apparatus. 
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HOBBIE’S OUTFIT PUTS SPEED IN SERVIC 


If any man needs help in as big a hurry as a drowni: 


needs it, that fellow is the motorist with a wrecked car 


Hobbie, proprietor of the Hobbie Welding Plant at Hai 


lowa, knows how to fix them up, as can be seen in this 


graph 


of his service truck, used in handling heavy jo 


yicking up wrecked cars, carrying them in with th 
I I 4 ying 


wheels off the ground. The casting in the picture is 


pound 


suppor 


cast-iron tractor transmission with the one hb 
t broken off, which can be seen inside of the cass 


Chis car is completely equipped and can easily hand 
thousand-pound load from the end of the derrick, whi 
tends about six feet back of the rear axle line. The car « 





This Outfit Means Quick Action on the Big Jobs 


used as a “carry-all,”’ taking men out to jobs. It has a pul 


t 


cable direct irom the rear axle to be used on heavy pulls, als: 
has a pull bar from the rear step. The equipment consists oi 
shovels, sledges, steel stakes, hooks and chains and two steel 


cables, 
double 


ments. 


one is used in connection with a snatch block to giv 
pulling power to the car when getting cars up emban! 
There is a portable gas light, which can be set out o1 


the ground wherever convenient, besides a spot light on th 


top of 


the cab. In towing cars, a short “Y” pull bar is used t 


pick the front end of the car up, and often one man will bri! 
a car in alone, leaving the second car in gear, switch at 
throttle on, so that when he starts the truck the motor in th¢ 
disabled car helps propel itself and relieves the pulling load 
on the motor. It is also equipped with a Weaver Ambulan 
in case the rear end has to be carried off the ground. This 
truck is one of two they have built, using a Willys-Knight 
88-4 motor and reinforcing the chassis, and with four springs 
on the rear axle and equipped with Republic cord tires 
The total weight of the truck is 4,600 pounds and readily tra\ 
els at 40 miles an hour when empty, towrmeg a car in at 25 a1 
28 miles an hour. In order to make this investment pay, they 
advertise: “When in trouble on the road, telephone us, and 
we will pull any car to any garage in our city.’ 


This concern has been in the Oxy-Acetylene welding bus 
ness for the past eleven years, specializing in the most difficult 
jobs on aluminum parts, crank cases and cylinder blocks, and 
his built up a business that employs three to six men the y¢ 


round. 





AUTOMATIC ARC WELDING SAMPLE BOARD 


Many questions asked by prospective users of welding equi 


ment are answered on the combined sample and data boat 


made 


up by the General Electric Company, on which 


mounted a collection of samples representing various types 


welds 


ment. 


that can be made with the automatic welding equi 
Each sample is numbered, and after the corresponding 
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er in the table below is given the data on the welding would ordinarily be difficult to describe. Most men who are 
. the size electrode, and the current used: 


Welding 


Gauge Speed 


making their first investigation of welding are totally un- 
familiar with the various types of welds and the methods of 
making them. Here they are showing the welds made on the 


Sa ( of Inches Welding Size of very stock they wish to use, and all the important data re- 
Number Type of Weld Metal per Min. Current Electrode garding the operation is right in sight. 
Angle weld ; 16 14 75 Amp. os” nee oe 
) (Angle weld 13 10 120 Amp. i” ELLIPSOGRAPH CUTS VARIETY OF SHAPES 
. \ngle weld 11 i) 110 Amp. do” A new member of the family of oxy-acetylene cutting tools 
(Angle weld . 7 5% 130 Amp. 14” has recently been introduced to the trade by the Shawver 
\ngle weld ear 3 3% 150 Amp. v3". Company, of Springfield, Ohio. The newcomer is the 








A Display Which Shows the Customer Finished Jobs on a Variety of ‘Samples. 


6 Section of bottom of 





kK llipsograph, designed to make possible the rapid cutting of 
circles, ovals, ellipses and a great variety of odd shapes from 


= 


oil switch tank, lap 
































welded ........ 11 9 120 Amp : sheet metal or plate. It is a mechanical device for controlling 
r Lap fillet weld 16 10 60 Amp. ie” the motion of the oxy-acetylene cutting torch. The illustra- 
11] 8 Butt weld with back- tion shows some of the figures that can be cut with it. The 
sO ing strip .... 16 11 130 Amp. da” 
of 9 Butt weld tisideyceca, a 9 140 Amp. do” 
e] 10 Lap weld .... 20 12 65 Amp. fe” 
ve 11 Edge weld .... oo 12 60 Amp. {es 
k 12 Sutt weld ' 16 13 70 Amp. ie” 
n 13 Lap fillet weld... 13 10 105 Amp. ie” 
he 14 Butt weld .. sae OS 10 100 Amp. i” 
to 15 Edge weld ......... 7 9 110 Amp. iy” 
ig 16 Lap fillet weld... 11 9 140 Amp. iy” 
id 17 Butt weld .... isg.t 7 180 Amp. 14” 
he 18 Butt weld 3 5 175 Amp. lea" 
ad 19 Fabrication of steel 9 8 150 Amp. * 
ce 20 Automatic will weld 
1S over irregular con- 
ht he ee bi 9 8 150 Amp. % 
3S 21 Quarter section of 
sa built up worn or 
, undersized shafting 8 140 Amp. y in nen aa i = 
d 29 Section of welded Numerous Shapes Cut by Ellipsograph 
y tubing .... construction is so simple that there are very few parts to get 
d I 3 170 Amp. 1g" out of order, and it is substantially made throughout. Also, 
11 i) 120 Amp. fy” every part is visible, making it an easy matter to secure ac- 
18 20 65 Amp. te” curate adjustments and to lecate any trouble that might occur 
It 23 Section of steel faced on account of accidental mishandling. The machine is es- 
id copper railbond pecially recommended for boiler works and similar shops 
" hand welded to where there is a quantity of cutting to be done on sheet and 
steel rail 5 ° 175 Amp. dy” plate metal. a es 
4 sutt weld — three AN ATTRACTIVE AD FOR “RACO” WIRE 
layers v2" ~ 170 Amp vg" The Reid-Avery Company of Philadelphia sends out this 
) 29 Lap fillet weld—one month an attractive folder showing the stock room and cut- 
d layer ... 3 5 175 Amp. i ting room in the new plant of the company at 21st Street and 
S 26 Welded steel tubing... 20 25 50 Amp. ie” Washington Avenue. The extensive stock on hand at this 
f warehouse, says the folder, includes the seven different “Raco” 
*Total time to weld bond to rail—3™% minutes wires—and makes instant delivery practicable when required. 
g These boards are supplied to branch and district sales offices, information in the circular. 


id they save considerable time by showing at a glance what \ list of the important wires and their uses is included in the 
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What Increased Membership Means 


URING the current month the Philadelphia S 
D the American Welding Society has prepared an: 
to members two installments of printed proceedings 
present fiscal year. These papers cover a wide rang: 
jects and are well printed on forms especially prep: 
preservation in loose-leaf binders. Included in th: 
are many discussions of important welding questio: 
two installments already sent out are just a promis: 
larger production, i. e., the complete volume of 200 « 
excellent papers, which will be distributed to all paid-u 
bers if the members themselves furnish sufficient enc 
ment. This encouragement can come in two ways; fi 
the payment of delinquent dues, and, second, by incr 
membership. The Philadelphia Section has set an ey 
of spirited determination to make progress, to boost 
Society and to make membership mean definite, tang 
returns. Mr. W. T. Bonner, chairman of the Philad 
Section, has worked tirelessly on the preparation of all th 
material and has turned it out in excellent form This 
splendid piece of work is a sample of what the parent 
ganization can do for all members of all sections as soon 
the membership can be increased sufficiently to pay the ex 
pense of it. One technical bulletin has already been printed 
this year, another will be ready in a few weeks, and more are 
in preparation. A large membership means that funds will 
be available for the printing and circulation of bulletins which 
will be useful to everybody in the industry. Get such activ'ty 
well under way and there will be no question of the value o 
a membership in the American Welding Society. 





A Welding Organization 
O FFICIALS of the Rock Island Lines can well be p: 


of the thorough manner in which their welding pr 
cedure has been organized. Mr. Wanamaker’s paper 
the proceedings of the American Welding Society for 
month includes a bird’s eyeview of the welding organizatio: 
within the railroad organization, with some interesting 
tails on how different phases of the work have been star 
ardized. The one sure way to make autogenous welding 
ceed is to treat it as a real job, to be handled by trained 1 
under the direction of able and conscientious supervisors 
has been treated this way on the Rock Island Lines, and 
struction material has been prepared so elaborately as 
justify copyrighting. 





Stimulating Business Revival 


PEAKING before the annual convention of the Associated 


Business Papers, Inc., James H. McGraw, president 
the McGraw-Hill Co., New York, points out that there 
many avenues along which business papers can work in sp¢ 
ing the revival of business. “If the business papers collect 
and individually can instill into the minds of thinking me! 
industry the gospel of intelligent work,” said Mr. McG 
“we will have performed a tremendous service. 

“Intelligent work, untiring work, work in its most ho 
sense. 

“We cannot talk ourselves into prosperity. We cam 
argue ourselves into stability, but we can work ourselves 
of the valley of depression and up to the heights of plent 
We can do these three things. 

“First, everybody get busy at his present task, and n 
the most of it. 

“Second, everybody consider winning the peace in the sa! 
spirit as characterized the winning of the war. 

“Third, the business papers, by article, editorial and p 
sonal service, show that selfishness has now no more p! 
in war time. That interest in the welfare of all men, 


dividually and as society, lies at the basis of prosperity.” 
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Is this man saving your dollars? 


| Are you getting 100% service from your oxy-acety:ene equipment ? 
. Do you realize that the welding and cutting blowpipes will remake defective 
castings, rectify shop errors and cheat the scrap-pile ? 
An oxy-acetylene welded part is not reclaimed—it is remade and is ready 
for 100% service. 


DISSOLVED ACETYLENE 













in easily portable cylinders enables you to expand the use of oxy-acetylene, 
at will, to any department of your factory. 

Quickly taken to any job, anywhere, the Prest-O-Lite aa supplies 
uniformly pure gas where and when it may be needed. 

And Prest-O-Lite Service operating through forty plants and warehouses 
insures a constant supply of Prest-O-Lite Dissolved Acetylene at any time, 
anywhere and in any quantity. 


THE PREST-O-LITE COMPANY, Inc. 
General Offices: Carbide and Carbon Building, 30 East 42nd Street, New York 
Balfour Building, San Francisco 
In Canada: Prest-O-Lite Co., of Canada, Limited, Toronto 
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Hints f Weld 
When you finish an interesting piece of work, can you set down on paper the manner in which, you : 
went about the job. how you prepared the work and how the job was done ? Have you learned Some e 
lietle stunt every welder ought to know ? Contributions to thus department are pad for. Write ut 
down any old way — Jl pohsh it up. Make a rough pencil sketch and our draughtsman will Ax 14 
tine. Line drawings are more practical than photographs. Do it today — the men on the fring line 
are wartuurg eS Mackenzie, Editor. 
* 
CHASSIS WELDING inches. Two cuts were made, each forty inches long 
Editor attempt was made to clean the casting although it had 


The Welding Engi- 


neer ot a new method of welding auto chasis, and I have de- 


Having read in the September copy of 
cided I would give a brief view and I think a decided improve- 
ment of Mr. Heyman’'s method of chassis welding. 

In the first place, we use the electric arc for this work. It is 
never necessary to remove the radiator or gas tank and very 
few parts, only enough to give access to broken parts and 
never damage paint on body, regardless where the break or 
damage is on the frame, because we have no flame spreading 
to adjacent parts. 





























Fig 1 


Mr. method of welding top and bottom lip of 


frame and setting in the side frame to form a “V” 


Heyman’'s 
and welding 
same is probably very good, but we find by simply welding the 
broken parts and placing a reinforcing patch on bottom lip of 
frame either inside or out (about 6 inches long) we have very 
good results; in fact, not one has ever come back to us, and 
some are in service two years. 

Our opinion is that, no matter how much reinforcing is 
placed on the inside of the frame, if the bottomlip is not rein- 
forced it will break again, as the crack starts from the bottom 
nine times out of ten 














= 
=) 
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Our method of welding a broken gooseneck of an auto is 
shown in Fig. 1, and in fact we weld all pleasure car frames 
that are broken in this way, but in this particular job it is quite 
First, we align the broken 
parts and weld crack, then place small reinforcing patch on 


a task because of the vibration. 


bottomlip and weld it in place. 


Fig. 2 illustrates our method of welding truck frames, bring- 
ing broken parts to proper alignment and cutting out a space 
with the acetylene torch and welding same, placing a patch 


1 


on the inside (a channel within the frame), and welding it in 


place. We have never had one come back. 


EVANS. 


— L. 


CAST IRON CUTTING 
A five-ton cast iron propeller hub was recently successfully 
cut in half with an oxyacetylene torch. 


The thickness of this casting ranged from seven to ten 


lying in the open for months and was covered with rust 
did the operator preheat the hub preparatory to cutting 
photograph reproduced herewith shows how the job 
after successful completion. The work was performed 
the direction of the Air Reduction Sales Co. at the shop 


large manufacturer of propellers, as a test of the cast 
cutting qualities of the torch. 

In a shop such as this the value of the cast iron cul 
torch lies in its ability to cut up heavy cumbersome casti: 





A Cast Iron Cut Which Saved a Neat Sum for One Manufacturer 


which for various reasons have been discarded and must 





got out of the way. 


The cost of cutting cast iron with the oxyacetylene torc! 
about five times that of steel, and, in this connection, th« 
lowing data prepared by the Air Reduction Sales Compa: 
will be of interest to the man contemplating the use of 
oxyacetylene torch for the cutting of cast iron 


“Steel 12 inches thick can be cut with oxygen and acetyl 
at the rate of about 30 square inches per minute, costing, s 
1.5c for labor, 10¢ for oxygen and 2 for acetylene, a total 
13.5¢ to cut 30 square inches per minute. 


“Twelve inch cast iron was cut at the rate of 7 square inch 


per minute, costing 1.5c for labor, 13c for oxygen and 4 


acetylene, a total of 18.5¢ to cut 7 
“We 
figures on a basis of 100 square inches of metal cut 


Hand Torch 100 Square Inches of Cast 
with Oxygen and Acetylene 
Consumption 
Time Oxygen Acetvlene 
Minutes Cu. Ft. Cu. Ft. Time Oxygen Acetylene To 
Iron os 15 123 21 $0.22 $1.84 $0.56 > 


Cast 
Steel . 3.5 25 2 .06 Of 05 


square inches per minut 


may therefore calculate the following approxi! 


To Cut by Iron and S 


Material 


Cost 


“While the above figures show the relative cost of cutti! 
cast iron and steel with the oxyactylene torch to be high fo 
cast iron, it is fair to note that the only other way to cut « 
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_e., by machinery, would cost at least twice as much as 
g it 
costing $2.62 per 100 square inches to cut off with the torch 
would $5.00 for 


nower if the casting were of convenient size to handle. 


with the torch. For example, a slab of cast iron 





cost if cut by machinery at least labor and 
How- 
double that amount for machining a 


We 


Cutting 


er, the cost might be 


g, unwieldly casting may therefore summarize 

Metal 
Cost per 
Metal Cut Method Used 100 sq. in 

Steel By Oxyacetylene Torch $0.48 

Iron By Oxvacetyvlene Torch 2.62 

lron By Machinery 5.00 


Comparative Cost ot 100 Square Inches of 


cust 


PLAY SAFE IN DECARBONIZING 
By B. Heyman 


1 


In a previous article the causes, results and methods for re- 
moving the carbon from automobile cylinders were fully dis 
ussed. It was stated that, preliminary to applying the decar- 
onizing torch, it was necessary to shut off the gasoline supply 
at the tank, and empty the gasoline from the supply line and 
arburetor by running the engine until the fuel was exhausted. 


There is no doubt that this is the safest way and should be 


the only way to perform the decarbonizing process 

[t is surprising to learn that in many service stations these 
precautionary measures are entirely ignored. It has become 
the practice in these places to clean the carbon at a very low 
rate (in fact, one place is performing the work for a flat rate 
of 60 cents for a 4-cylinder car). In order to make this rate 
include a slight profit over the labor, material and overhead 
charges, very rapid work is necessitated on the part of the 
operator 
even be- 


For example, a car is driven into the garage, and, 


fore it has been stopped the decarbonizing outtit is wheeled 
over to it. The wires are removed and all the spark plugs, ex- 


cepting that in cylinder No. 1, removed. The latter spark plug 


is loosened so that it can be readily removed. The exhaust 
cock in cylinder No. 1 is then opened, and the engine turned 
over by cranking. The operator holds his thumb over the ex- 
haust cock and feels the compression. Immediately after the 
end of compression, just as the piston is ready to begin the 
The 
closed, spark plug removed and the torch applied, after injec- 


down-stroke, the cranking is stopped. exhaust cock is 


tion of a few drops of kerosene and insertion of a lighted 


match. When cylinder No. 1 is clean, the crank is turned ex- 
actly one-half revolution, and the next cylinder in the firing 
order cleaned. Thus, in a 4-cylinder car, the routine might be 
either 1-3-4-2 or 1-2-4-3, one-half turn of the crank bringing 
the piston to the proper point. It is amazing to see the rapid- 


ity of the work, which takes on an average of ten to twelve 


minutes. 

No precautions are taken to insure safety. The supply line 
is not shut off, neither is asbestos placed around the engine to 
prevent danger from sparks. The only safeguard is the plac- 
ing of a fire extinguisher at some handy place. 

[ talked to one of these men after he had cleaned a car, and 
his attitude seemed to be one of security. According to him, 
setting the piston at the end of compression was coincident 
vith the closing of both inlet and exhaust valves, and so there 
vas no danger of back-firing into the supply line 

He did not seem to realize that slight deposits of carbon 

ight have formed on the inlet valve seat, and so might leave 

n entrance for the oxygen into the chamber of vaporized gas- 
oline and air—a very hazardous condition. Too much depend- 
nce was placed on the fire extinguisher, which he carried on 

is decarbonizing truck, and the fact that thus far no accident 
the damage 


had occurred. But it only need happen once, and 


ill be irreparable. 


There is no doubt that the method of testing compression 


nd the routine is worthy of commendation, but a few added 


noments should be spent in safeguarding the car by following 





he adopted method of removing the fuel from the supply line 
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WELDING CURVED PIPE COILS OF A GLUCOSE 
TANK 

As the result of an unforeseen circumstance, a Thermit pipe 
welding job of unusual nature was recently performed on a 
helical 2%4-in. standard pipe coil for the American Chicle Com- 
pany, Long Island City, N. Y. 

The coil in question was to be used to convey steam under 
pressure for heating a glucose tank and was first construeted 
in One piece measuring about 17 ft. in outside diameter and 14 
in. from pipe center to pipe center of adjacent pipe turns. Be- 
cause of the large size of the coil, however, it was impossible 











The Coils Keady for Welding 


to transport the coil to where it was to be installed, so it was 


} 


necessary to cut the coil with an oxy-aceylene torch into two 


semi-circular segments by making 9 cuts and later welding 


these cuts together by means of Thermit welding. 
As the cutting torch had left ragged edges, the pipe ends 


first had to be hack-sawed. The surfaces to be welded were 


next faced smooth with a pipe-facing machine, and the usual 


pipe welding operations then followed. Immediately after each 


weld was made the section having one end just welded and 


the other about to be welded was bent round to a shorter ra- 














no Trace of Leakage 


Joints with 


dius and into a proper position for the next weld, the red hot 
temperature of the weld just made enabling this bending to be 
made. 

The results of welding were entirely satisfactory in every 
way, continuous joints being secured, with no trace of leakage 
whatsoever during a preliminary test of the welded coils under 
40 Ibs. 


sure intermittently for about two months up to the time of 


steam pressure and later in service under a 5-lb. pres- 


writing. 
The 


pany by 


work undertaken 
the Carrier 


for.the American Chicle Com- 
Engineering Corporation, Newark, N. J. 


was 
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Three Minute 
Job 


There’s nothin’, complicated about the 
Carbic System for generating, gas for oxy- 
acetylene welding and cutting. 





2nd. Insert the Carbic Cakes 


Only three parts to the Carbie generator. 
See how quickly and easily they 30 to- 
gether. Any man can charge it in 3 minutes. 


The Carbie System is entirely different 
from all others. Tens of the inconvenience | 
and waste of loose carbide, no transporta- de” it tee elt ean 
tion delays and no gas tank investment as Cake Holder 
with compressed acetylene. The Carbic 
principle of acetylene from cakes alone 
makes this possible. 


Yet it is a portable unit—safe and de- 
pendable. 


Consider the Carbic System for your 
work. 


Catalogs and complete information on this 
—the latest system, on request. Write for 
them. 


The Carbic line is complete, including Zener- 
ators, torches, regulators and all other necessary 
apparatus and supplies. 





5th. Turn on the Gas 


Carbic Manufacturin3, Company 


Duluth, Minnesota 


———_————- Sales Offices: 


NEW YORK, 141 Centre Street CHICAGO, 111 W. Washington Street 
BOSTON, 27 School Street PHILADELPHIA, 18 South 7th Street 


Representatives and Stocks in all Principal Cities 





Carbic Cakes save money, time and patience, and yield a purer gas. 


. ‘~ 
A Pe . a8 
MAS ERE 7 
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A ONE BRAND, HIGHEST QUALITY 


CALCIUM CARBIDE 


The trade name Carbolite has represented 
our product continuously for many years. 


Its appearance on each package is a guarantee of its ex- 
cellence and a protection to our customers. 


Carbolite is carefully manufactured from es) 


best grade raw materials insuring at all 
times a superior quality, both in purity and gas yield. Our 
modern screening and inspection system also makes certain 


: 


> 


Packed only in 
Yellow Containers 


PATIL ILL | 


y 


=a 
= 
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can be supplied promptly from warehouse stocks. 


American Carbolite Sales Company 


General Offices 
DULUTH, MINN. 


WAREHOUSES IN ALL CENTRAL STATES 


a thoroughly clean product, uniform in size. 
Carbolite is made in all standard sizes and 


e@9evwvVgeove 





A NEW BOOK ON AUTOMOTIVE REPAIR 


“Automotive Repair,” by J. C. Wright, is the title of a new 


instruction manual for the general repair man. Part I gives 
detailed instructions for doing a wide variety of automotive 
repair jobs, and in Part II is given a sufficient knowledge of 
the principles of construction to teach the repair man what he 
needs to know to keep a car in good running condition or re- 
pair and to thoroughly understand automotive equipment. It 
contains a wealth of material that will be useful to the man 
who is studying or engaged in automotive repair, for the em 
phasis is placed on the actual repair jobs rather than on the 
theory of design or detailed types of construction. The book 
contains 544 pages, is bound in cloth, and sells for $3.50. It is 
published by John Wiley & Sons, Inc., New York City 


DAVIS-BOURNONVILLE COMPANY ANNOUNCES 
SMALL OUTFIT 


A welding torch and carrying case outfit for the garage and 
small machine shop has recently been announced by the Davis- 
Bournonyille Co., Jersey City, N. J. The outfit consists of a 
torch, three extension tubes, five welding tips, a decarbonizing 
tube, oxygen and acetylene regulators and hose, lighter, gog- 
gles and wrenches, all securely and neatly packed for carrying 
in a substantial fibre case, with handle, metal hinges and fast- 


eners. The price of the complete outfit is $55. This is not in 





Exhibit of Indiana Oxygen Company 


A WELDING EXHIBIT THAT ATTRACTED 
ATTENTION 
One of the novel exhibits of the Indianapolis Industrial Ex- 
position was the display of the Indiana Oxygen Company, in 


the charge of J. R. Brant This exhibit showed the wax figure 
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Ni vembe 


tended for a makeshift, temporary or emergency set I 
iro! al 


ratus,-but for any welding job on steel, cast 


copper, brass and other metal parts. A twelve-pag: 
has been prepared, describing the outfit in detail 


instructions for setting up and adjusting the apparatus 


GIBB CO. INTRODUCES NEW SEAM WELD! 


\ seam welder, the “Gefei,” has just been introduce 
American market by the Gibb Instrument Company, D 


Mich. The “ 


resistance method. 


Gefei” welds seams in sheet metal by the 


The machine has been successful] 


for some time in Germany. 


NEW CATALOG OF STRAND GRINDERS 


Catalog No. 21, recéntly issued by N. A. Strand & Co 
cago, IIl., lists a complete line of flexible shaft equipment 
grinding, polishing, sanding, drilling, reaming, tapping p 
The book has twenty-eight pages of text and is bound w 
heavy paper cover. Thirteen models are photographed, 
the mechanical details and attachments are fully illustrated 
popular model in the Strand line is the M6, a portable out | 
inch and 


with a drilling capacity of %4 operates a grint 
It is built for 110 and 220 D. ( 


alternating 60-cycle single-phase current. 


wheel 6x34x™% inches. 


THE PRACTICAL Ce 


EXHIBIT 255 





at Indianapolis Industrial Exposition 


of a man, representing a welder, bending over fire-bri 


preheating furnace and welding a broken casting The figu 


attracted much attention from the visitors, some of whom wet! 


unable to determine whether it was a dummy or a 


operator 









PROCEEDINGS of the AMERICAN 
WELDING SOCIETY 


33 West 39th Street, New York 


Officers and Directors 
AMERICAN WELDING SOCIETY 
1921-1922 


Ss. W. 
\V. Owens, ist Vice President 


Miller, President 


c. A. McCune, 2nd Vice President 
\V. E. Symons, Treasurer 


M. M. Kelly, Acting Secretary 


Comfort A. Adams, Director, American Bureau of Welding 


S. W. Miller, Chairman, Executive Committee 

W. E. Symons, Chairman, Finance Committee 

W. T. Bonner, Chairman, Meetings and Papers Committee 
Cc. A. McCune, Chairman, Membership Committee 

Herman Lemp, Chairman, Revision of Construction and By- 


Laws Committee. 





PRACTICAL APPLICATIONS OF THE ELECTRIC 
ARC WELDING PROCESS* 


By E. Wanamakert 
r lies within the possibilities of 
Society to furnish 


Welding 
but 
should not be expected to go thoroughly into the details and 


the American 


much accurate information, they 
ommercial aspects, such as are or would be necessary for any 
usiness, or business organization, using the electric welding 
rocess as a means of profit to themselves. Therefore, any 
usiness expecting to profit by the use of the electric arc weld- 
ng process not only should, but must be willing to procure 
ind make good use of the services of a fully qualified welding 
engineer. 

\ny user of the process, whether he use one equipment or 
use several hundred, should have the entire 


vhether he op- 


ration or operations, carefully and properly planned from 
mception to conclusion. 

Every large user of this process should, before beginning 
ise Of Same, arrange to secure the services of a fully qualified 
consulting welding engineer, to assist him in the arrange- 
ments, plans and preliminary welding, including the develop- 
ment of a first-class welding engineer to remain permanently 
in the business. Certainly, if it be possible, it would be well 
for the large user to engage or employ a permanent welding 
ngineer at the outset, thus dispensing with the necessity for 
employing a consulting welding engineer. 

Every small user should employ the services of a qualified 
onsulting welding engneer, and just here it might be well to 
say, when we speak of welding engineers we mean a qualified 
welding engineer, as regards the electric arc welding process. 
Ot course, in case it was a gas welding process that was being 
ised, or was to be used, then the welding engineer should be 
tully qualified as a gas welding engineer. 

The welding engineer should be fully competent to direct 
the purchase of the necessary proper equipment and materials 
tor his clients, for proceeding with the practice of the art. 
He should also draw up complete general and detail specifica 
tions for their guidance, and each welding job should be in 


uded. 


that there but few fully qualified and fully 


mpetent welding engineers available today, but there is no 


It is true are 

loubt but that a plentiful supply of such welding engineers 
ll be available as the work progresses and the demands for 
me increase. 


Paper read before the American Welding Society, Metropol 
Section, New York, Sept. 20, 1921. 
tElectrical Engineer, Rock Island Lines. 
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| am strongly inclined to the belief that the success of the 
welding process on the Rock Island Lines is 
due to the and Mr. W. J. 


follerton, general mechanical superintendent, who some nine 


electric arc 


primarily foresight vision of 
years ago came to the conclusion that there were great possi- 
bilities in the electric arc welding process, if same was prop- 
erly developed and applied, and that great economies would 
accrue to the Rock Island Lines through its use. 

Mr. Tollerton realized that if the development and applica- 
tion were to be successful, it would be necessary to develop a 
welding engineer, with a competent staff, to handle all of the 
branches of the subject. 

Insofar as we are concerned, we have found that the three 
prime requisites, if successful electric arc welding is to be 
performed, are: 

First. The proper equipment. 
Second. The proper materials. 
Third. Requisite skill. 

Che first primary factor necessitates an equipment that will 
give the actual heat application and heat control necessary to 
good autogenous welding, and one that will be the most facile 
possible to obtain. In other words, a skillful penman or artist 
can do much better work when supplied with the most work- 
wise pen or brush—true, they might write or paint after a 
fashion with most any kind of an old pen or brush, even 
though far from suitable, yet the results would not be satis- 
factory. 

It is possible today to purchase electric arc welding equip- 
ments that are satisfactory from a metallurgical standpoint, as 
well as from an electrical standpoint, and all qualified welding 
engineers are no doubt cognizant of the fact. However, it 
might be well to call attention to the following: 

In considering a question of such importance as that of 
rating autogenous welds, the prevailing spirit should be not 
only to safeguard against the misuse of autogenous welds, but 
also to avoid unwarranted restrictions which may hamper the 
the The the 


welding art has already been retarded due to lag in perfecting 


development and progress of art. growth of 


the minor refinements of the various phases and not to any 


fundamental objections to the basic principles, which remain 
practically the same as from the conception of the art. 

Many factors enter into the determination of the dependa- 
bility of welded products. If proper consideration is given to 
these various factors, private and commercial interests should 
not be allowed to predominate. In the past, they have not in- 
frequently been allowed to become involved in the conclusion, 
to the 


industry. 


often detriment of at least some phases of an art or 
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The volt ampere characteristic and the stabilizing character- 
istic for arc welding circuits, if proper for ease of welding, 
must facilitate rapid variation of current and voltage, in re- 
sponse to variation of arc resistance. The shape of a volt 
ampere curve of a welding circuit may be proper and yet 
entirely unsatisfactory for welding, due to its slowness in 
response to the rapidly changing arc resistance. 

The second primary factor—materials. There is a certain 
correlation between the parts to be welded and the material to 
be used in welding the parts, which it is necessary to con- 
sider for all classes and types of autogenous welding. 

The thermal effect of localized heat on the structural ar- 
rangement of many kinds of metal is well known and is 
thought to be of sufficient importance to justify limitations 
of composition of materials to be welded. The cross section 
and thermal capacity will effect to a considerable extent struc- 
tural changes caused from the localized heat. 

The character of the metal from which the weld is con- 
stituted is a most important consideration in the quality of the 
weld. It is commonly admitted that the greatest deficiency in 
gas or arc fused metal is due to its low resistance to torsional, 
transverse and fatigue stresses. So far, improvements have 
been made in this direction only by affording better protection 
to the molten steel from atmospheric gases and by the use of 
alloy steels, the physical characteristics of which are not in- 
jured, but possibly improved by the heat cycle imposed by the 
welding conditions. Failure of welds due to strains of this 
character are also guarded against by reinforcement of the 
welded joint to a point greatly in excess of the elastic limit 
of the neighboring metal. 

The third primary factor—skill—is sub-divided into en- 
gineering skill, supervisory skill and operator’s skill—all of 
vital importance. 

Any job is to be welded (whatever its nature) should 
—if the job is a new one, be designed with the view of facili- 
tating autogenous welds. If the job be a repair job, the 
application of the autogenous welding process becomes a 
more difficult one, since the original design did not contem- 
plate the use of autogenous welding. 

The supervisor of welding must be educated to become the 
go-between or medium of exchange between the designing 
engineer and the operator in the field or in the shop. 

The operator in the field or shop is concerned primarily only 
with being able to properly fuse the metal into the weld when 
the proper specifications are furnished by the welding en- 
gineer and when properly supervised by the supervisors. 

Fortunately, today it is possible to obtain welding equip- 
ments having the characteristics necessary for securing good 
autogenous welds—that is, such equipments are very facile. 
Also it is today possible to secure welding materials required 
for the various jobs in hand. 

Unfortunately, there is a great dearth or scarcity of welding 
engineers, due to the infancy of the art and the natural in- 
ertia of the human being to take up that which is new and 
that which is not understood. 


Without these engineers, who have the requisite skill neces- 
sary, mis-selections or mis-choices are apt to be made by the 
people in the business field when they are purchasing welding 
equipments and welding materials. Likewise, it is unfortunate 
that while we have many skilled operators, provided they are 
working under skilled supervisors and engineers, it is evident 
(and quite naturally so) that we have only a few skilled op- 
erators who can proceed to make uniformly good welds when 
left alone—that is, when furnished with improper equipment, 
improper materials, improper design and improper super- 
vision. 

From the foregoing, it may be easily deduced that I am 
taking the part of the autogenous welding operator, and in one 
way I am—he has certainly been one very much abused in- 
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dividual. I might well ask the question what we woy 
pect of a boilermaker if some engineer did not properly 

the job, purchase the material, design the proper too 
in order that this boilermaker might shear some she 

drive some rivets. For instance, I have found that it 

sible to secure uniformly good welds, provided the desi; 
gineering for the job and the welding, has been properly per. 
formed, and competent supervision provided. 

Occasionally we have found a man who would not : 
good welding operator and he was encouraged to leay 
welding art alone and work at something for which h: 
suited. Just here it might be well to say that an autog 
welding operator (referring now to the gas and electrj 
process) requires a welding wrist, which is somewhat si 
to the telegrapher’s wrist, or the wrist of an artist. There js 
a certain dexterity and movement required in securing good 
autogenous welds, insofar as the operator is concerned. A 
steady nerve and a quiet nerve is a highly important requisit: 
the same as with a skilled penman, and it is a well known fact 
that an artist, a penman or an expert telegrapher using the 
Morse key, cannot do good work if they are called upon to 
lift, heave and haul, and so strain their muscles, or upset or 
jar their nervous system. Hence, welding operators should 
not be called upon to do heavy manual labor. In other words. 
their welding wrist and nerves should be preserved. It may 
be that we are laughed at for making such a statement, but 
we have come to this conclusion after several years’ handling 
of more than 350 operators working only on high grade weld 
ing, where the best equipment, material and skill is required 

The ability of the welding operator has always been an un 
known factor and probably always will be. A certain qualif 
cation of operators is obviously necessary. With proper dé 
sign and prescribed methods of application and compete: 
supervision, operators who have had the proper preliminary 
training and the usual amount of experience required to trai! 
the average student welder, will produce surprisingly uniforn 
results. 

The great differences in the efficiency of welds obtained 
different operators have in some cases been due as much to 
the differences in design, methods of procedure, etc., as to the 
difference in the ability of the operators concerned. Sight 
should not be lost of the fact that most of the welding don 
in the past has been dependent upon the operator to work out 
all the facts enumerated above in addition to performing th 
weld, and in many cases improper designs and methods of ap 
plication have been employed, resulting in many undu 
failures. 

The duty of the operator should only be to form the weld as 
physically sound as is humanly possible. The weld design 
method of application and welding material best suited | 
the work at hand should be predetermined by test and r 
search, according to the requirements of the welded product 


Equipment installation is an important factor. Having onl) 
two standard power voltages on the Rock Island, 440 volts 
3-phase 60-cycle a. c., and 250 volts d. c., we have only tw 
types of welding equipments, as far as power supply is con 
cerned. Each power outlet is provided with a safety typ: 
fuse switch and receptacle, with plug and power connecto! 
to correspond. This form of connection is used even whet 
stationary equipments are in service, since at any time it may) 
be desired, the stationary equipment may be transferred 
some other point, and a portable equipment used where th 
stationary was formerly employed. 


Stationary equipments are used in shops where there 
sufficient work always immediately adjacent to the equipments 
to keep them busy. We have found that a welding unit « 
equipment with a capacity of 200 amperes for continuou 
welding (manual operation), such as will permit the occasiona! 
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yse of approximately 225 amperes for intermittent work, and 
in emergencies, 250 amperes for a short time, is best suited 
to our use for all ordinary work. 

We also use a very few similar equipments, except that the 
corresponding ratings are 300 amperes—approximately, 350 
and 400. These machines are necessary where speed is an im- 
porant factor when welding very heavy sections with large 
coated electrodes, the coated elecrode making this possible. 

These equipments are all purchased according to Rock 
Island specification, which in brief is as follows: 

200 ampere capacity for continuous welding duty (manual 
operation), 65 volt max. open circuit voltage, portable electric 
metallic arc welding equipment, complete with control panel 
and motor starter. Welder set to be equipped with radial 
ball bearings. Truck to be equipped with ball or roller bear- 
ings. Cleat for 150 ft. of No. 2 cable, sheet metal cover with 
side and end curtains, to make entirely weatherproof. To op- 
erate on 3-phase, 60-cycle, 440 volt, a. c. circuit. 

Motor to be constructed so as to be easily re-connected for 
220 volts. In case the power circuit is d. c., the motor should 
be a 250 volt d. c. motor. 

The welder shall be provided with suitable means for con- 
veniently reversing polarity of welding circuit. The arc welder 
shall possess proper characteritsics for good welding in all 
positions for arc current values from 50 to 200 amperes, 
as demonstrated by experienced operators, without causing 
undue fatigue on the part of the operator. 

Suitable means shall be provided for adjustment of current 
from 50 to 200 amperes, in steps of not more than 7% am- 
peres. 

300 ampere capacity, portable electric metallic arc welding 
equipment, for continuous welding duty (manual operation), 
65 volt max. open circuit voltage, complete with control panel 
and motor starter. 

Welder set to be equipped with radial ball bearings. Truck 
to be equipped with ball or roller bearings, cleat for 150 ft. of 
No. 0 cable, sheet metal cover with side and end curtains to 
make entirely weatherproof. To operate on 3-phase, 60-cycle, 
440 volt, a. c. circuit. 

Motor to be constructed so as to be easily re-connected for 
220 volts. In case the power circuit is d. c., the motor should 
be a 250 volt d. c. motor. 

The welders shall be provided with suitable means for con- 
veniently reversing polarity of welding circuit. The arc welder 
shall possess proper characteristics for good welding in all 
positions for arc current values from 50 to 300 amperes. As 
demonstrated by experienced operators, without causing un- 
due fatigue on the part of the operator. 

Suitable means shall be provided for adjustment of current 
from 50 to 300 amperes, in steps of not more than 7% am- 
peres. 

We now have practically every shop, terminal, car repair 
yard and roundhouse of any importance, equipped with elec- 
tric arc welding equipments, and expect next year to equip 
even the turn-around points. We find, however, that we are 
having to increase the facilities at all points—in fact, there 
seems to be no end to the growth and development in the 
application of the arc process to motive power, rolling stock, 
tracks and structures. 

Due to the two standard voltages and our method of in- 
stallation, we are able'to use practically our entire equipment 
as a “flying squadron”—when the work or demand decreases 
at one point and increases at another, we are able to transfer 
the equipment, simply by loading into a box car or, if neces- 
sary, a baggage car, and shoot same to the point needed, 
where it is immediately available for service upon receipt. 

The application of this process to car work is growing 
very rapidly just at present, and we will in all probability 
require a total of 150 equipments during the coming year. At 
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the present time many of our equipments are double crewed 


and a few of them triple crewed. 


Some track work has been performed with the portable 
shop equipment wherever power circuits were available. 

We are now developing district electric welding cars for 
track and structural welding. For instance, a good box car 
will be converted in one end for living quarters for the welding 
crew, consisting of at least two men for a single unit car and 
three men for a double unit car. The other end of this car 
has large end doors. Portable runaways are carried with the 
car and used for loading and unloading the electric welding 
unit or units, in case two are carried. 

These units are weatherproof and are built to the same 
specifications as the generators for our standard welders, and 
are driven by high grade gas engines having smooth power 
impulse. The generator and engine are assembled on skids, 
which in turn are placed on well built push cars which may 
be moved about over the tracks from place to place by hand, 
or in case they are out on the line, can be trailed behind a 
section motor car. Each car is also equipped with a gas cut- 
ting torch and portable motor driven electric grinders and 
drills. 


Before this car is sent to a large yard for reclaiming track 
work, the track foreman in charge at that point is instructed 
to have all his foundation work, frog bolts, etc., put into first 
class condition by local force, so that the welding crew will 
have nothing to do but the welding. The work is handled 
in a similar manner when out on the line. This gives by far 
the greatest economy, and insures the actual welding work 
being performed by experts, who are not required to do any 
other kind of work for reasons mentioned heretofore in this 
paper. 

All of this welding, whether on carbon steel or manganese 
steel, is done with the coated high manganese electrode. Just 
here it might be well to state that in speaking of the electric 
arc welding process, as applied to our railroad, we auto- 
matically refer to the metallic arc welding process, as we do 
practically no carbon or graphite electrode welding at the 
present time, our endeavors having been confined to the de- 
velopment of metallic arc welding in view of its greater sim- 
plicity and we feel, generally speaking, better results. 


We are glad indeed that we were so fortunate as to base 
our primary decision on the system method of equipment 
organization, as it has no doubt eliminated some very serious 
handicaps that might have otherwise occurred—at the same 
time we endeavored to build up a system organization, as 
regards the engineering, supervision and operation of this 
equipment, to the end that the greatest possible benefits might 
be obtained. 


The fact that the Rock Island lines has ‘a most excellent 
laboratory and test department, in charge of Mr. T. D. Sed- 
wick, has been very much to our advantage, since the lab- 
oratory is especially well equipped for metallurgical work, and 
Mr. Sedwick and his staff are intensely interested in the 
development of the art, so it might be said that we had a 
foundation on which to start‘our operations. 

A $50,000 investment was made in the initial start for 
equipment, and one of my assistants, Mr. H. R. Pennington, 
who seemed to have a natural talent and acquired intense de- 
sire to become proficient in this new art, was appointed “Su- 
pervisor of Welding and Electrical Equipment.” As the work 
has increased, he has in turn been given two assistants, both 
of whom were boilermaker craftsmen, and who during the 
development of the art, became very proficient in all forms 
of autogenous welding and its application to all branches of 
railroad work. 


We carefully taught our electricians how to install and 
maintain all of the electric arc welding equipment—at the 
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same time we endeavored to teach all the operators the nec- 
essary detail and to supervise their work, and endeavored to 
impart as much information as possible to the heads of our 
motive power, rolling stock, and maintenance of way depart- 
ments, including district officers, division engineers, shop 
superintendents, master mechanics, general foremen, foremen, 
etc., since it is necessary to have as many conversant with 
the art as possible, if success is to be obtained. 

All local points are encouraged to develop new methods and 
new applications of the art, same being checked by the super- 
visory Organization before actual tests are made. All tests— 
both actual service and laboratory—are conjunctive. Indeed, 
we feel that it is the combination or co-operation of laboratory 
and practical service, research and tests, etc., that are re- 
sponsible for many of the good results obtained. 

The duties of the traveling supervisors and instructors, as 
their title implies, consist in instructing, supervising and 
checking, so that no operators are permitted to make im- 
portant welds unless they have been approved by the welding 
supervisory organization. 

As the work progressed, it became necessary and highly 
desirable to prepare a general welding instruction and stand- 
ard practice, so that all who desired information on this sub- 
ject, would have a means of acquiring same in the shortest 
possible time—also, so welding operators could acquire all 
necessary detailed instructions such as would permit a great 
shortening in the period of time required for making a kinder- 
garten or student operator proficient enough to make welds 
of the simplest kind and who within a few months after at- 
taining this stage, would be able to make the most important 
welds with uniformly good results. This specification at the 
same time outlining the standard practice which should be 
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followed for the various jobs or types of jobs, especia| 
with which difficulty might easily occur. 

This standard practice and instruction when com; 
few months ago (in the meantime we have had a , 
temporary practice and instruction books issued) as 4 resy} 
of two years continued effort, was given the official identifica. 
tion of “specification No. 455-A.” This specification is copy- 
righted and the various books issued are given an individya| 
number, and when issued to the line, receipt is required § 
same, the books remaining the property of the company 
These books are perpetual, and from time to time as revisi 
become necessary, they will be mailed out for inserting jp 
the book in place of those parts that are annulled. 

This specification is only about one-third up to date, and 
we hope during the coming winter to make up fully 50 per 
cent of the shortage, although developments are continuing 
so rapidly that this may not be possible. However, it is our 
intention to keep this specification as near up to date as our 
combined efforts will permit. 

All of the departments and persons using the electric weld. 
ing art are now so interested in its development and further 
application, since they have learned the tremendous financial 
savings that are affected, that we have extreme difficulty i: 
keeping up with them. 

Every arc welding job is a job in itself and if it is to be 
properly done so as to secure the best ultimate results, it 
should be fully covered by complete specification. It cer 
tainly is not within scope of this paper to give a long jist 
of detail specifications, but we will at least give the table of 
contents from our copyrighted Rock Island lines electri: 
welding instructions and standard practice, spec. 455-A, in an 
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endeavor to outline our general plan of handling specificati: 
CRACKS 

FLUE SHEET BRIDGE 
CRACKS 


STAY-HOLE & WASHOUT 
PLUG HOLES 
10. MUDRING WELDING 
11 GROUP NO. 3—FRAME WELDING 
1, FRAME WELDING 


WELDING OF WHITE CAST IRON FRAMES 
WELDING OF MALLEABLE CAST CLEANING 
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OF WROUGHT IRON TRACTION 


ELECTRODE MATERIAL 
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GROUND CLAMP WELDING OF BRONZE 3. APPLICATION OF HUB 
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METAL 4. FLUE WELDING RAL STEEL — 

8. METHODS EMPLOYED TO RESIST TRUCK SIDES, TRUCK & 
EFFECTS OF CONTRACTION 5. REMOVING DEFECTIVE BODY BOLSTERS | - 

9. TYPE OF JOINT AND DESIGN OF PORTION OF FIREBOXES DRAFT CASTINGS, CAR SILLS. 
WELDS 6. RULE COVERING FIRE- POST BRACES, STAKES 
BUTT JOINT BOX WELDING CARLINES, SIDE & ENI 
LAP JOINT SIDE SHEETS PLATES 


DOOR SHEETS 


1. GENERAL 


“T" JOINT FLUE SHEETS ae «(OF 

, CROWN SHEE { 
x a aia ELECTRODE MATERIAL 
ANGLE OF BEVEL GENERAL CLEARING 
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VISUAL EXAMINATION DOOR & FLUE SHEETS MARKING 
PENETRATION TEST 8. APPLICATION OF DOOR COUPLERS octet we 
PHYSICAL TEST HOLE COLLAR. DOOR COUPLER KNUCKLES 


11. COMMERCIAL GRADES OF IRON & 


STEEL, AND THE WELDING OF FLANGED PATCHES DRAFTS CASTINGS & CAR 
EACH 9. APPLICATION OF SIDE, SILLS : 
IRON ORE DOOR & FLUE SHEET SIDE PLATES & END 
CAST IRON PATCHES PLATES 

SEMI-STEEL 10. WELDING CRACKS, HOLES VIII. GROUP NO. 8 

WHITE CAST IRON & DEFECTS Track Work 
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WROUGHT IRON 
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SHEET & FUJE SHEET 


KNUCKLE CRACKS 
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FRACTURES 

DOOR HOLE RADIUS 


TRUCK SIDES & BOLSTERS 
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INCLUDING CROSSINGS, 
FROGS AND SWITCHES 
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FIRE BOXES 

CAULKING EDGES WELDED 

SOME FIREBOXES HAVE BEEN COM- 
PLETELY WELDED 

GRATE STUDS WELDED TO SHEETS 

FIRE DOOR, FRACTURES WELDED 

CHECKED STAY-BOLT HOLES 
WELDED 

FIRE DOOR, PATCHES WELDED ON 

STUDS WELDED TO MUDRING 

FRONT FLUE SHEETS, FRACTURE 
WELDED 

CROWN SHEET PATCHES WELDED 
IN 

SHEETS WELDED TO MUDRING COR- 

NERS 


DOOR SHEET FLANGE PATCHES 
WELDED IN 
SIDE SHEETS, FRACTURE WELDED 


NICHOLSON THERMIC SYPHONS 
WELDED IN 

SIDE SHEETS, PATCHES WELDED IN 

FIRE-DOOR SHEETS WELDED IN 

SIDE SHEETS, WELDED IN 

FLUES WELDED TO FLUE SHEETS 

DOOR COLLARS WELDED 


BOILERS: 
FRONT FLUE SHEET, FRACTURES 
WELDED 


WASH-OUT PLUG HOLES BUILT UP 
F. C. B. STAY-BOLTS WELDED 
SMOKE BOX PATCHES WELDED IN 
FRONT FLUE SHEETS WELDED IN 
SUPERHEATER PIPE, BUILT UP 
FRONT END PETTICOAT PIPES 
WELDED 

SPARK ARRESTORS WELDED 
FRONT END STUDS WELDED TO 
FLUE SHEET 

MOTION COVERS WELDED TO RUN- 
NING BOARDS 

DEVICE ATTACHMENT STUDS 
WELDED TO BOILER 

ASH PANS WELDED 

FRAMES & ATTACHMENTS 

BELLY BRACES. WELDED TO FRAME 
BINDERS, BUILT UP 

BINDERS. LINERS WELDED TO 
BINDBRS 

BUCKLES WELDED TO BOILER 
BINDERS, WEDGE BOLT HOLE PLUG- 
‘GER 

BUCKLE SHEET, HOLES PLUGGED 
BUCKLE STUDS, WELDED TO BOILER 
BUMPER CASTINGS BUILT UP 

CAB BRACKETS WELDED TO FRAME 
DECK CASTING FRACTURE WELDED 
EQUALIZER FULCRUM ARMS, 
FRACTURES WELDED 

FRAMES. BUILT UP 
FRAME, FRACTURES WELDED 
FRAME POSTS WELDED IN 

FRAME BRACES, HOLES PLUGGED 
FRAME BRACES, WELDED TO FRAME 
FRAME POST FRACTURES WELDED 
FRAME JAWS, BUILT UP 

FRAME SPLICE, HOLES PLUGGED UP 

FRONT END CASTINGS, FRACTURES 
WELDED 

GUIDE BLOCKS, BUILT UP 

GUIDE YOKES. BUILT UP 

GUIDE, YOKE, FRACTURES WELDED 

GUIDE YOKE BRACKET, FRACTURES 
WELDED 

SMOKE ARCH BRACE, FRACTURES 
WELDED 

TAIL PIECES, BUILT UP 


CYLINDERS 


CYLINDER. FRACTURES WELDED 
FRONT CYLINDER HEAD, FRACTURES 
WELDED 


Detailed description or instructions for any particular job or 
jobs must of necessity be handled in detail papers. 
it might be well to include a few words on weld inspection 
and weld records. 
It is generally admitted that imperfect soundness of a weld 
structure is the most common cause of failure of a welded 2. 
Knowing the factors responsible for these imperfections 
in soundness and the conditions necessary to eliminate their 
existence, should leave little or no excuse for their occurrence. 
The factors responsible or contributory to unsound arc 
slag inclusions and (3) 
porosity. Of the different methods of inspection to determine 
the character of welds, the most practical are: 3. 
1. A Visual Examination to Determine 
(a) Appearance of weld surface as an index to work- 


welds are: (1) Poor fusion, (2) 


manship. 


(b) Uniformity of deposit as an indication of faithful- 
ness with which fused-in metal is placed in po- 
sition and, therefore, ability to manipulate arc. 

(c) Existence of slag and presence of porosity as 


BROKEN BRIDGES WELDED IN 


RUNNING GEAR PARTS 


WELDING COLLARS TO CRANK PINS 

CRANK PINS BUILT UP 

DRIVING BOXES. BUILT UP 

DRIVING BOX, FRACTURES WELDED 

DRIVING BOX, SHOES AND WEDGES, 
WELDING BROKEN FLANGES 

ENGINE TRUCK PINS, BUILT UP 

TIRES, SPOTS BUILT UP 

a deel WHEEL FLANGES BUILT 


TIRES, WELDING SHIMS TO TIRES 

TRAILER BOXES, LUGS WELDED ON 
BOXES 

TRAILER TIRES. BUILT UP 

TRAILER TIRES, SPOT WELDED TO 
WHEEL CENTER 


TRAILER YOKE, FRACTURES WELDED 


TRUCK, FRACTURES WELDED 
TRUCK BOLSTERS, BUILT UP 
TRUCK FRAMES, WELDED TO 
CENTER PIECE 
FRACTURES 


TRUCK SIDE FRAME, 
WELDED 
WHEEL SPOKE, FRACTURES WELDED 


CONNECTION RODS 


MAIN RODS. BUILT UP 

MAIN ROD STRAPS, BUILT UP 

ROD STRAPS, BUILT UP 

ROD STRAPS, STRIPS WELDED TO 
ROD STRAPS 


a REINFORCING OF SIDE 

Ss 

SIDE RODS, COLLAR-WELDING ON 
SIDE RODS 

SIDE RODS, LATERAL PLATES 


WELDED ON SIDE RODS 


CROSS HEADS AND PISTON RODS 


CROSS HEADS, BUILT UP 
CROSS HEAD. FRACTURES WELDED 
GIBS WELDED ON CROSS HEADS 
CROSS HEAD, HOLES PLUGGED 
LINERS WELDED TO CROSS HEADS 
CROSS HEADS, PINS BUILT UP 
CROSS HEAD, PIN HOLES BUILT UP 
STRIPS WELDED ON CROSS HEADS 
PISTON COLLARS, BUILT UP 
PISTON RODS, BUILT UP 
PISTON ROD PACKING GLANDS 
WELDED ON 


VALVE GEAR 


BLADE PINS, BUILT UP 
COMBINATION LEVER, 

WELDED 
ECCENTRIC 


FRACTURES 


ARMS. BUILT UP 

ECCENTRIC KEYS, BUILT UP 

LINK, HOLES PLUGGED 

LINK BLOCKS, BUILT UP 

LINK HANGERS, BUILT UP 

LINK PINS, BUILT UP 

LINK SADDLES, BUILT UP 

MOTION PINS, BUILT UP 

MOTION PLATE. FRACTURES 
WELDED 

ROCKER ARMS, BUILT UP 

ROCKER ARM, FRACTURES WELDED 

TUMBLING SHAFT ARM, FRACTURES 
WELDED 

VALVE YOKES, BUILT UP 

VALVE YOKE LUGS, BUILT UP 

VALVE YOKE, STEMS BUILT UP 


STEAM AND EXHAUST PIPES 


DRY PIPES, FRACTURES WELDED 

EXHAUST PIPES, FRACTURES 
WELDED 

NOZZLE STANDS, BUILT ‘UP 

NOZZLE STAND, HOLES PLUGGED 


BRAKE AND SPRING RIGGING 


BRAKE HANGER, POST BUILT UP 


However, 


BRAKE HANGERS, BUILT UP 

BRAKE HANGERS, WELDED TO 
FRAMES 

er FULCRUM PINS, BUILT 


EQUALIZER JAWS, BUILT UP 

EQUALILZER STANDS, BUILT UP 

SPRING EQUAL-.ZER BUSHINGS, 
WELDED 

SPRING SADDLES, 3UILT UP 

TRAILER SPRING GUIDES, BUILT UP 

TRUCK EQUALIZER. BUILT UP 

TENIERS 

AXLE COLLARS, BUILT UP 

TRUCK BOLSTER FRACTURES 

SIDE BEARINGS, BUILT UP 

CISTERNS REPAIRED BY WELDING 

TANK, FRACTURES WELDED 

PO ae GOOSE NECKS WELDED 

COUPLERS, FRACTURES WELDED 

COUPLERS, WORN PLACES BUILT UP 

COUPLERS, INCREASED SIZE OF 
BUTTS ON 5000 

COUPLERS TO M.C.B. STANDARD BY 
WELDING PLATES ONTO BUTTS 

KNUCKLES BUILT UP 

TROCK SIDE FRAMES WELDED 

TRUCK & BODY BOLSTERS WELDED 

REPAIRS MADE BY WELDING, TO 
STEEL UNDERFRAMES 

CAST STEEL TRUCK FRAMES 
WELDED 

CAR ROOFS ON FREIGHT AND 
PASSENGER EQUIPMENT WELDED 

PASSENGER CAR STEPS AND VESTI- 
BULES WELDED 

BUFFER STEMS & CASTINGS WELDED 

CAR BODY SHEETS WELDED 

AXLE GENERATOR SUSPENSIONS 
WELDED 

BATTERY & EQUIPMENT BOX SUS- 
PENSIONS WELDED 

THE FOLLOWING LIST INCLUDES MANY 

OF THE WELDING JOBS THAT ARE PER- 
FORMED AS A REGULAR PRACTICE. UN- 
DER TRACKS ARE INCLUDED CROSSINGS, 
FROGS AND SWITCHES. UNDER STRUC- 
TURES ARE INCLUDED TANKS AND VA- 
RIOUS TYPES OF FABRICATED STEEL 
STRUCTURES, AS WELL AS SOME CAST 
STEEL STRUCTURES AND A FEW CAST 
IRON STRUCTURES. 

FREIGHT CAR CARLINES, BRACES, 
CORNER POSTS, DOOR POSTS, 
GUSSETS, ETC., WELDED 

NOT CLASSIFIED 

AIR PUMP PISTONS, BUILT UP 

BELL CRANK, FRACTURES WELDED 

BUSHINGS, SPOT WELDED 

CHAFING IRONS, BUILT UP 

CHAFING IRON, STEEL PLATE 
WELDED IN 

DRAWBAR YOKES, BUILT UP 

DRILL PRESS SHAFTS, BUILT UP 

DYNAMO DOOR, FRACTURES WELDED 

GASOLINE ENGINE CYLINDER, 
FRACTURES WELDED 

GREASE CUPS, WELDED TO RODS 

LINK LATCH BLOCKS, BUILT UP 

MOTOR. CAR CASTING FRACTURES 
WELDED 

REVERSE LEVER, FRACTURES 
WELDED 

REVERSE LEVER LATCHES, BUILT UP 

RUNNING BOARD BRACKET, EXTEN- 
SIONS WELDED ON 

THROTTLE LATCHES, BUILT UP 

TRACK WORK 

STRUCTURES, IRON AND STEEL 


evidenced by appearance of deposit surface and 
uniformity of fusion between deposits. 
(d) When conditions permit, fusion of deposited metal 


to edges at bottom of “8” by inspection of reverse 


side of joint. 

Chipping base of deposits with cold chisel to determine 
adhesion of deposit and ductility of fused-in metal. If 
the chipping breaks skort like a poor grade of cast 
iron, it is a fair indication that the metal is burned 
(oxidized), due to excessive heat or excessive arc length. 
Welds composed of such metal will break comparatively 
easy when subjected to transverse stresses. 

Penetration test to detect linked gas pockets, slag pock- 
ets, porosity and unfused zones. 
number of possible methods that may be used to detect 


While there are a 


such weld imperfections, the penetration test offers the 


most 


reliable 
through the weld section, isolated unfused zones, globule 
inclusions, gas pockets, etc., will of course not be de- 
tected by the penetration test. 


indication of unsoundness extending 


ee" 
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Kerosene is a most effective liquid for this purpose and it 
is unusually easy to obtain. When sprayed on one side of a 
welded joint, if there exists a chain of unfused zones, slag 
pockets, gas pockets, porosity, etc., through the weld section, 
the kerosene will be drawn into the capillaries produced by 
the imperfections and if these extend through the section, a 
stain will appear on the reverse side of the joint. This method 
will be found convenient and effective to determine whether 
or not a joint is leak proof to water, air, steam, oil, etc. 

In addition to the visual examination of welds and pene- 
tration test, operators should check their aptitude by welding 
sample pieces of boiler plate together under conditions similar 
to those encountered in practice. By bending to a point of 
rupture and noting the angle of bend and the appearance and 
structure of the weld metal will give fair evidence of his 
ability to produce a sound weld and the nature of the defects 
found, if any, will be suggestive to the operator as to their 
cause. While it is quite possible for a weld to contain a 
number of small distributed imperfections without greatly af- 
fecting its quality, they should be eliminated to as great an 
extent as possible. Foreman should occasionally require op- 
erators to make test of this nature in order that both may 
know the quality of the work that can be produced. 


A further check may be made by submission of welded 
samples to an engineer of tests. To obtain tensile test, sam- 
ples should conform to standard coupons. 

It is probable that a record of all important welds is most 
easily made and maintained by using some such system as is 
employed on the Rock Island Lines, which consists of having 
the following record legibly stamped on the weld by at least 
¥% in. steel stencils in the following form: 


E. 
(Mo.—Day—Yr.) 
(o—O—o ) 
Railroad 
A Bot 
Local shop symbol or shop 
abbreviation mark. 
Welder identification number 
or mark. 
E. Denotes electric weld 


In case of any industry other than a railroad, the name of 
manufacturer or firm should be substituted in place of the 
name of the railroad. 

Some of the most recent developments include the use of 
high manganese for certain wheel flanges where wear is very 
excessive, also the splicing of center and side sills of steel 
under frame for freight car, including draft gear support— 
all entirely arc welded without a rivet. 

Some time ago we developed a diagonal strapped butt 
welded joint for high pressure and heavy loads, which is giv- 
ing excellent service and promises to be extremely successful. 
All parts of this joint are similar to all other important welds, 
and practically all welds are important (at least insofar as 
railroads are concerned) are carefully fitted wth perfectly 
smooth surfaces provided for applying the added metal. 


We are not attempting to show any statistics as regards in- 
dividual savings, or economies effected, since this would re- 
quire long drawn out mileage and service tables for various 
parts, with qualifying statements and description of far-reach- 
ing effect of indirect savings, necessary for intelligent com- 
parison. However, we might well say that in checking our 
records last spring, we found that on an investment of $150,000 
for electric arc welding equipment, we are realizing an annual 
net return of approximately 300 per cent. This figure will not 
hold for future and additional equipment, since we have al- 
ready reached the point where 40 to 50 per cent is all that 
might be possible in many instances, as we have about ex- 
hausted the jobs on which such tremendous savings can be 
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made, and the only savings possible to effect will be the dire 
saving over some other process of manufacture or rep 
essence of time factor, etc., not being felt. 

In drawing up our general and detail welding instrictigns 
and specifications, we have this slogan constantly bei us. 
“The best is none too good,” and we include engineeriny. de. 
sign, supervision and operation, as well as equipmen: and 
materials. Also, we have one other slogan which may be saiq 
to be secondary to the primary slogan “The best is none too 
good”—that insofar as autogenous welding is concerned, 
“Cleanliness is ahead of Godliness.” 

Viewing this art or process from a somewhat academic 
standpoint as well as from the standpoint of the technician 
or commercial user, we are forced to the conclusion that 
there are two general types or classes of autogenous welds— 
based on atmospheric interference, “The protected weld” and 
“The unprotected weld.” 

We are all familiar with the thermit and gas welding meth 
ods and the means taken to secure as far as possible ‘“Pro- 
tected welds.” Hence, since the scope of this paper is limited 
to the electric arc welding process, we will deal with pro 
tected and unprotected electric arc welds, which is in turn 
confined to the metallic arc process. 

Our years of experience indicate that the metal passing from 
the end of the electrode into the weld is in a highly molten 
state, indeed a generous proportion of it in a gaseous state, 
and therefore extremely susceptible to atmospheric effects, 
even though the journey through the atmosphere is a short 
one. By the use of such coated electrodes as are used on the 
Rock Island Lines, we were able (to a large degree) to 
eliminate this damaging effect. Indeed not only were we able 
to protect the iron and low carbon content steel electrodes, 
but to go further and protect the various alloys, the use of 
which is extremely desirable to meet certain conditions. Such 
alloys as tungsten, nickel, vanadium, chromium, molybdenum 
and manganese meeting some very necessarily important 
demands. 

Electrodes to have any real value must be carefully produced 
to meet the necessarily exacting specifications which in turn 
were only possible as a result of the combined prolonged ef- 
forts of those engaged in scientific research, development and 
application. 

To produce such electrodes, much expense is incurred over 
and above the production of mere wire, but in this and in 
no other way is it possible to produce the proper electrode 
with the proper welding characteristics for the job in hand 
and secure a “Protected weld.” Even so a comparison of high 
grade electrode costs compared with per pound prices of stee! 
castings, high grade steel, etc. (long ago deemed necessary), 
causes One to marvel at the low electrode cost. It would 
seem reasonable to believe that we could no more secure 
good electric arc welds with poor or unsuitable welding ma- 
terial than we could expect to build machinery or structures 
out of poor or unsuitable materials. 

In writing specifications, the section dealing with inspec- 
tion and test, should give consideration not only to the tensile 
strength test, but also to impact and breathing test, repeated 
and alternate stresses, etc. 

It is today possible to make very high tensile welds, but 
the consideration of this factor alone is not sufficient, espe- 
cially when attention is called to the aging of iron and steel, 
and the effects of fatigue in connection therewith, the per 
centage of elongation obtained by some of the methods for 
testing welds is not a criterion—the elongation of the original 
stock depending to a large degree on the tensile strength of 
the added metal. However, in the great majority of engineer- 
ing designs where autogenous welding is used, the elongation 
in itself is not such an important factor, provided the im- 
pact, breathing, repeated and alternate stress tests show su! 
ficiently good to resist fatigue. 
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When the railways first went to the cast steel truck side for 
car work, the primary object was to get away (in the in- 
stance of freight cars) from the failure of truck frames, due 
to the eventual cracking of arch bars at bolt holes, or at 
points where the arch bar has a gamber or angle when formed 
to produce the arch section or structure, also the elimination 
oi bolts and the continual loosening of same, which either 
caused eventual truck failures, or required an 
amount of labor for maintenance. Apparently the wrought 
iron or rolled steel bar, when of proper section, etc., was en- 
tirely satisfactory, except for the weakness as mentioned 
above. In other words, they were not easily effected by met- 
al fatigue, the crystalline structure of wrought iron and rolled 
steel being such as to strongly resist the tendency to fatigue. 

For somewhat similar reasons, the railways also began the 
use of cast steel truck and body bolsters. At about the same 
time the cast steel truck side came into use. 

As the result of several years’ close watching and check- 
ing, we find that the cast metal is much more liable to fatigue 
than is the wrought iron or rolled steel. 


excessive 


For instance, the 
bolsters and truck sides, for an average of say five years, 
stand up successfully. However, at about the sixth year, 
they begin to crack and fracture due to fatigue. 

We have found that where the manufacturer has been care- 
ful to prevent, insofar as is possible, the atmospheric effects 
when the casting was being poured, and to eliminate contrac- 
tion strains by subsequent annealing, better material was se- 
cured with reduced liability to fatigue and failure. Also when 
this fact is recognized, and the proper sections and distribu- 
tion of the metal used in the casting, that the life can be 
greatly extended. In fact, today, we are repairing these de- 
fective bolsters and truck sides by reinforcing the entire 
weak section by using a wrought iron or rolled steel part of 
sufficient strength to meet the demands, same being applied 
by the electric arc welding process. The entire job is then 
thoroughly annealed in order to restore the physical condi- 
tion of the member that has been repaired, also to reduce 
any thermal effects that may have been produced by the local- 
izcd heat in welding. 

Inasmuch as the autogenous welds (referring primarily to 
electre arc and gas) are metal in cast form, it seems to me 
in drawing specifications, we should continually bear in mind 
the effects of fatigue and locked-in or contraction strains and 
stresses since it is evident that fatigue much more quickly 
effects cast steel than it does wrought iron or rolled steel. 
For instance, fatigue may not effect the wrought iron or 
rolled steel material in less than thirty years, while it might 
effect the cast steel, such as is in an autogenous weld, in ap- 
proximately six years; that is, based on our truck side and 
bolster experience. However, the vibration of truck sides 
and bolsters is heavier and more severe due to the various 
impact, repeating and reversing stresses set up in them due 
to the continuous pounding, jolting and jarring over the 
tracks, than would be, for instance, in boilers. In boiler work 
we do have the vibration and fatigue, only it would seem it 
would take a much longer period of time for the effects to 
accumulate sufficiently to show. 
sure boiler, 


For instance, a low 
say with a 15 pound pressure limit, if designed 


pres- 


and welded under proper specifications, may not show any 
of the effects of fatigue for 15 or 20 years, and then at that 
time show fractures or cracks such as would probably cause 
leaks—also, mean a failure of the vessel. If, however, steps 
are taken to prevent as far as possible atmospheric interfer- 
cence with the metal placed in the weld, it is very probable 
that this trouble would never occur. 

You will probably note that I am endeavoring to look far 
into the future, and the time element is a very important 
factor for consideration. 

In the welding of unfired pressure vessels, say to 125 or 
150 lb. limit of pressure, it would seem that the consideration 
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of fatigue should be given the same careful study and atten- 
tion, for while it is true that in a fired low pressure vessel, we 
have in addition to the vibrations, the movement due to ex- 
pansion and contraction, caused by the alternate heating and 
cooling effects, we do have in many cases far more vibration, 
with a pressure far more apt to cause rupture which may or 
may not be disastrous, and the specifications for unfired pres- 
sure vessels with a limit of 150 lbs. should be given, to say 
the least, as much careful consideration as the fired pres- 
sure vessel with a 15 lb. pressure limit. 

The recent study and survey would, to say the least, seem 
to indicate the necessity for all regulatory bodies drawing 
rigid specifications to govern autogenous welding in all cases 
where failure might cause loss of life or heavy property loss. 

These specifications should be prepared by or through the 
conjunctive work of all interested regulatory bodies, includ- 
ing insurance bodies—that is, those having to do with boiler 
construction including buildings, edifices and structures, rail- 
roads, vehicles, etc. 

This job is of some magnitude, but it is not as difficult a 
job as would seem at first notice, for we are today in posses- 
sion of sufficient facts and data to enable us to draw up speci- 
fications covering certain ranges or limitations allowable at 
the present time, and from year to year, or from period to 
period, this range or limit can be extended, as improved and 
increasing facilities permit. 

These specifications could probably best be prepared and 
issued in book form sub-divided into various sections. 

The code developed for boilers by the A. S. M. E. and the 
code for electrical work as developed by the National Board 
oi Fire Underwriters, might well serve as guides or exam- 
ples in preparing these specifications. These specifications of 
necessity should fully cover the three prime requisites, so 
that none but the proper equipment and the proper materials 
for the job in hand be acceptable—material, including the 
original material to be welded and the welding material to 
be applied in the weld, there being a certain correlation be- 
tween the two. Likewise, the permissable methods, includ- 
ing engineering, supervision, and operation, should be fully 
specified in detail. These specifications can be plaeéd in uni- 
versal service by federal, state and municipal povernments, 
as well as by all other regulatory bodies. 

It would seem that this is the foundation of the entire in- 
structive and governing structure which must be erected be- 
fore the electric arc welding process can achieve the universal 
use which it deserves. A superstructure consisting of de- 
tailed instructions and specifications can then easily be erected 
on the completed foundation. 


NOVEMBER MEETING OF CHICAGO SECTION 


The date for the November meeting of the American Weld- 
ing Society, Chicago Section, has been changed from No- 
vember 25 to November 23. Starting with December meet- 
ings will be held on the first Friday of each month instead 
of the last Friday of each month, as previously announced. 
Meetings will be held in the auditorium of the Western So- 
ciety of Engineers, Monadnock 
Dearborn Streets, Chicago. 


Building, Van Buren and 


The business of the Michler & Zastrow Welding Company, 
of 51 West Second Street, Fond du Lac, Wis., has been dis- 
solved and will in the future be operated by Otto F. Michler, 
X. A. Zastrow retiring. A machine and forge shop will be 
installed by Mr. Zastrow at 193 Military Street, Fond du Lac. 
Oxy-acteylene welding and cutting apparatus will be part of 
the new equipment. 


Plans have been filed by the Oxweld Railroad Service Com- 
pany for a new generator storage house at Buffalo, N. Y. 
The building will be 51x156 feet and will cost $6,000. 


Sacre ema, 


“ 
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EFFICIENCY OF PORTABLE WELDER. 





Portable Electric Welding Outfit Operated by 10 H. P. Novo 

Engine Makes Emergency Repairs in Few Hours for 

Plants Which Otherwise Might Be Crippled for Days. 

“We have been using a Novo engine on our portable electric 
welding apparatus for 6 months, and have found it excep- 
tionally satisfactory,’ says Mr. C. G. Adams, manager of the 
Western Welding & Equipment Co., 1034 W. Lake St. 
Chicago. 

“This equipment consists of an electric generator and a 
10 H. P. Novo engine to furnish the power, mounted on a 
motor truck. It is designed for use on emergency jobs any- 
where within 50 miles of our plant. The engine is always 
ready for use; and with this outfit we can handle almost any 
kind of a welding job, regardless of where it is located. 

“Electric welding apparatus is too expensive and too little 
needed for the average plant to carry such equipment. When 
it is needed, however, it is wanted very badly, and the lack of 
it may tie up the whole plant. Our portable outfit is specially 
planned to take care of jobs that must be handled quickly 
and on the spot, as when a firebox lets go, or a boiler de- 








An Outfit Which Operates at a Cost of $0.69 per Hour. 


velops a leak, in a plant having no facilities for welding. It 
also handles such minor jobs as are brought to our plant. 


“Most of our outside work is on boilers and other machinery 
in industrial plants. A great deal of it is calking edges, weld- 
ing flues, and welding on combustion chambers where very 
careful work is required. 


“By equipping our generator with a gas engine we have 
made sure of always having power available to operate our 
welding machine. Owing to the different combinations of 
voltage and current, it would take a large number of machines 
to be able to operate using the various types of current, and 
we must have a direct current of about 20 volts and 50 am- 
peres. A steam power unit would not only be very expensive 
and slow in getting started, but would also be so heavy that it 
would be almost impossible to carry it on a truck. The use 
of a gas engine to run our generator is a very practical solu- 
tion of this problem. 


“The generator is connected with the engine by a belt, and 
this type of drive has proved entirely satisfactory. When 
operating steadily the engine consumes about 10 gallons of 
gas in 8 hours on ordinary work. This gives the generator a 
capacity of 150 amperes at 20 volts, which is a very good, 
average welding current. 


“The number of days this outfit operates, and the amount 
of work it handles, vary greatly. Sometimes it is kept going 
steadily 4 or 5 days at a time; at other times it may not work 


November 


for several days. It is safe to say, however, that th 


ma- 
chine operates on the basis of 200 working days a year, al 
averages about 4 hours a day. Figured on Gould rts 
Form 70, the operating cost of the outfit is $2.79 a day, ang 
69 cents an hour. 

“These costs include depreciation on a 10-year basis; a total 
allowance of $100 a year for maintenance and repair; and the 
cost of gasoline and oil. No charge is made for the labor 
necessary in handling the welding apparatus, as this is not 
considered a part of the operating cost; but two men are re. 


quired on ordinary work. The few minutes per day required 
to look after the engine are included in the mainte 


hance 

charge. There have been no repairs nor trouble to date 
“Generating electricity for welding work is exceptionally 
hard on the ordinary gasoline motor, as it goes from no load 
to a full load in an instant, and vice versa. The instant yoy 


strike an arc it requires a full load, and breaking the are re- 
leases the load. 


“Tf, for example, we used a 4-cylinder motor on this opera- 
tion, the exceedingly high speed required with an engine of 
this type would cause the motor to race and burn itself up in 


a short time. Again, when the full load was turned on sud- 
denly, as it must be in welding work, it would place a very 
great strain on the motor. The ordinary gas engine will not 
stand up long under this strain; but the Novo engine, having 
a throttling governor, maintains a fixed speed whether the 
load is on or off. 

“This welding outfit has given us a very mobile piece of 
equipment, which can be started instantly, and which works 
very economically and dependably.” 

A summary of the cost of operation is given in the follow- 
ing report: 

Report No. 3, BDK. Date 6-21-21-D1. 
Owner, Western Welding & Equipment Co. 

Address, 1035 W. Lake St., Chicago. 
Operation, Driving generator on welding machine. 

Analysis of Operation—Units handled daily. 
ated, 4 hours daily. 
Days operated, 200. 


Hours oper- 
Period covered, 6 months to 6-15-21. 











Period 
Investment and Depreciation— Cost 
Cost of engine—established life 10 years..........$485.00 
Cost of additional equipment—established life 
ge eaeL St 1 REL IREEDSE ESOS Ss ORE COT ae 900.00 
Total depreciation yearly, $138.50 pro-rated 
BT a cel ccccntent iceombalichme bilibeles. $138.50 
Fixed Expense— 
Be SEE ae 2 a CEES Oe RTE $ 45.70 
Maintenance and repairs—engine.......................... 50.00 
Maintenance and repairs—balance of outfit...... 50.00 
EE |S IEE TSR on 2 eds a he 3.00 
Rene ee Nk 
po NT ERC ea, AP A 5.00 
ee WER sn VO LY COL BS ee eee 
So RR a Oe FRR Re SO $153.70 
gk NRE EE SE SAE $153.70 
Variable Expense— 
Fuel cost, 1,000 gallons at 25c per gallon............ $250.00 
Lubricating oil, 25 gallons, at 70c per gallon...... 17.50 
NE cliticetinaneiandpiciginedrapenemeentniions $267.50 $267.50 
Labor Cost— 
ee ee Days $........ » EE EE Bsn 
PIIIE» <cchncciecsemertuecsucctini Days $........ _ Sy ee 
I I het ed as | ES — 
ee i ipeirinttitinietradicherinncmdigiseitritnianitintedonninnintnia $559.70 
pS ee ee ee ee ee ee Se 2.79 
ORRE Ch Tr aa ise Ais hehehe eccticeenntiscce .69 
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Swedox Welding Rods and Wire 


SWEDOX welding wires and rods are the pioneers of all welding wires. For over 12 years they 
have been recognized as the foremost and most reliable of all products. Their use in practically every 
known industry has proven their superiority. The quality ‘maintained has never been equalled. 


x 
NONOX SWEDOX SQUARE [C CASTO 


MANGANOX 
LEKTROX SWEDOX seeccan 
ALUMIN 
GAS CARBOX 
ARC CARBOX BRONZOX 
inital BRAZOX 
wasn TOBIN BRONZE 
. . COPPER ALLOY RODS 
KROMOX Yi \\\ sip 
RAILOX i! rm MI) 
|} tt CASTOX-BRONZOX 
CASTOX Ae Mi 


ALUMINOX FLUXES. 





Immediate Shipment of any quantity large or small from either our Chicago or Detroit warehouse. 
Unequalled service—we ship the same day. 


FREE trial samples furnished upon request. Our experts will solve your welding problems. Send 
them to us. 


CHICAGO, ILL. ( entital : (c <= DETROIT, MICH. 
127 N. Peoria St. AD | Sleek Ee jute r ompany Warren & Bellevue Ave. 























Arc Carbons For Specific Purposes 
Where Better Electric Welding Is Desired 


Special carbons to take care of any require- 
ments of electric arc welding offer a dis- 
tinct advantage to the worker. 


We manufacture the following grades, 
named in the order of their current carry- 
ing capacities: 
For Ordinary Service 
The Plain Welding Carbon—a hard carbon 
For Heavy Welding and Cutting 


The Columbia Welding ‘Carbon—a very 
hard carbon. Also can be furnished copper 








coated 
For Extra High Amperage Work 
Correspondence The Special Graphite Welding Carbon— 
Invited rather soft and graphitic. High Conductivity 
NATIONAL CARBON COMPANY, Inc. 
CLEVELAND, OHIO SAN FRANCISCO, CALIF. 


Canadian National Carbon Co., Limited, Toronto 
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Classified Ads 


Help Wanted—75c per line, minimum 4 lines. 
Jobs Wanted—4 lines free. 
Other Ads—$1.00 per line, minimum 4 lines. 


Counted 8 words to line. Add 6 words for keyed address. 





For Sale—A well established welding shop. G. A. Raguse, 
110 N. Madison Street, Rockford, IIl. t.f. 





Wanted—Capable, practical welder who has had consider- 
able experience with different metals and who also has some 
background mechanical experience, as demonstrator and sales- 
man for reliable concern. Address 7, care The Welding En- 
gineer. 





Position Wanted—Experienced welder in all sorts of metal 
who is able to manage shop and is a specialist on aluminum 
wishes position in western states or a foreign country. Well 
recommended. Nine years at the trade. Address 9, care The 
Welding Engineer. 





Position Wanted—as arc welder or demonstrator, New 
York or vicinity. Minium salary, 60 cents per hour. Address 
10, care The Welding Engineer. 





Position Wanted—Oxy-acetylene welder of exceptional 
ability wishes to connect with a reliable firm in need of the 
services of a man capable of handling such a department. 
Age 27. Married, reliable. Can increase your business. 
Address 11, care The Welding Engineer. 
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Rock Weld 


Asbestos Paper 


A “SERVICISED™ PRODUCT 








It’s the welder’s best choice because it 
KEEPS THE HEAT IN. 


He who uses Rock Weld, welds in 
comfort. 


Free sample cheerfully submitted 
Servicised Products Co. fa itignn Sank ble. 











WELDING ROD HOLDERS 


FOR THE OXYACETYLENE WELDER 
75 CENTS EACH, 3 FOR $2.00 
Dealers Price on Application 


C.SORENSEN GiiexcsiLiincis 








Used Outfits For Sale—Fifty complete Oxweld Acetylene 
type W-1, 674%-degree welding torches with regulators and 
hose, all in A-1 condition and used only about 1,000 hours. 
Petroleum Steel Package Co., 564 West Randolph Street, 
Chicago, III, 





Position Wanted—Arc welder with nine years’ experience, 
two years as foreman, wishes to connect with a reliable firm 
in need of the services of a man to handle such a depart- 
ment. Best reference. Address 12, care The Welding En- 
gineer. 





Position Wanted—Thoroughly reliable acetylene welder 
with 10 years’ experience wishes a position. Can furnish A-1 
references and passed civil service examinations. Served in 
the late war as a welder. Married. Willing to work any- 
where. Address 13, care The Welding Engineer. 





Position Wanted—Welder experienced in all metals, wishes 
a position as demonstrator for a reliable equipment house. 
Have had experience on road for two concerns. 
6ld and can furnish best of reference. 
Welding Engineer. 


Am 40 years 
Address 14, care The 








Statement of the Ownership, Management, Circulation, etc., re. 
quired by the Act of Congress of August 24, 1912. 

Of The Welding Engineer, published monthly at Chicago, II! 
October 1, 1921. 

State of Illinois, County of Cook. 

Before me, a Notary Public in and for the State and county 
aforesaid, personally appeared L. B. Mackenzie, who, having been 
duly sworn according to law, deposes and says that he is the 
Publisher of The Welding Engineer and that the following is, to 
the best of his knowledge and belief, a true statement of the 
ownership, management (and if a daily paper, the circulation), 
ete., of the aforesaid publication for the date shown in the above 
caption, required by the Act of August 24, 1912, embodied in sec- 
tion 443, Postal Laws and Regulations, printed om the reverse of 
this form, to wit: 

1. That the names and addresses of the publisher, editor, man- 
aging editor, and business managers are: 

Publisher, L. B. Mackenzie, Chicago, Ill. 

Editor, L. B. Mackenzie, Chicago, Il. 

Managing Editor, L. B. Mackenzie, Chicago, Ill. 

Business Manager, L. B. Mackenzie, Chicago, IIl. 

2. That the owners are: (Give names and address of individual 
owners, or, if a corporation, give its name and the names and 
addresses of stockholders owning or holding 1 per cent or more of 
the total amount of stock.) The Weling Engineer Publishing Co 
L. B. Mackenzie, 7131 Crandon Ave., Chicago; M. J. Hungerford 
6107 Dorchester Ave. 


3. That the known bondholders, mortgagees, and other security 
holders owning or holding 1 per cent or more of total amount of 
bonds, mortgages, or other securities are: (If there are none, s 
state.) None. 

4. That the two paragraphs next above, giving the names of the 
owners, stockholders, and security holders, if any, contain not only 
the list of stockholders and security holders as they appear upon 
the books of the company but also, in cases where the stockholder 
or security holder appears upon the books of the company as 
trustee or in any other fiduciary relation, the name of the person 
or corporation for whom such trustee is acting, is given; also that 
the said two paragraphs contain statements embracing affiant's 
full knowledge and belief as to the circumstances and conditions 
under which stockholders and security holders who do not appear 
upon the books of the company as trustees, hold stock and secu 
ties in a capacity other than that of a bona fide owner: and this 
affiant has no reason to believe that any other person, association 
or corporation has any interest direct or indirect in the said stock 
bonds, or other securities than as so stated by him. 


5. That the average number of copies of each issue of this pub- 

lication sold or distributed, through the mails or otherwise, to paid 

subscribers during the six months preceding the date shown above 

is. (This information is required from daily publications only.) 
L. B. MACKENZIE 

Sworn to and subscribed before me this 26th day of September 

1921, Stella I. Lindquist. (My commission expires November 7, 1923.) 


(SEAL) 





Order Today — Jobbers Wanted in Every City 





LIBERTY ALUMINUM SOLDER permanently repairs Crank Cases, Aluminum auto hoods, auto bodies, manifolds—in fact anything 
made of aluminum. Guaranteed to give satisfactory results. Laboratory test shows 12,000 pounds tensile strength. Price $2.00 the pound, 10 
pounds or over $1.75. Shipment cash with order or C. O. D. except where satisfactory credit relations established. 


LIBERTY WELDING & MFG. CO. 


4200-4208 Grand River Avenue, Detroit, Mich. 


DISTRIBUTORS 
Big Three Welding & Equipment Co., 
Corner Broadway and Jennings, Ft. Worth, Texas. 


St. Paul Welding & Manufacturing Company, 
174 West Third Street, St. Paul, Minn. 
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Advertise Your Shop 


Read how cheaply and well in the two-page announcement of the Welding Promotion Company in this issue. 
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The Best Little Cost Cutter in the Gas Industry 
The Burdett “Standard” High Pressure Valve 


The monel metal tapered seat tip The plug is connected directly to 
does not twist or wear because it is the stem. No broken valve stems 
held loosely in the plug. No new’ to replace. No twisted valve tongs 
seats to buy, no “gas leak’’ com- and no spreading of split valve 
plaints from customers. plug. 


Safety discs and valves complete are thoroughly tested before 


shipping. All valves are fully guaranteed as to materials and 
workmanship. 


BURDETT MANUFACTURING CO., 309 St. Johns Ct., Chicago, Ill. 








U.S. U.S. 








A Cutting Torch Possessing Exceptional Merit 


“U. S."" No. 15 cutting torches will operate on Acetylene gas under any pressure (including low pressure 
generators) ; on Hydrogen; City gas, or any other fuel gas. Catalog covering complete line upon request. 


Makers of famous “U. 8.” Welding and Cutting Apparatus 

















UNITED STATES WELDING CO., Inc. MINNEAPOLIS, U. S. A. 
— wes 
One of the Best and Most Economical Generators Manufactured 
— — Frey eh of Distributors of Our Entire Line 
felding and Cutting Apparatus I. J. COOPER RUBBER CO. 
Lead Burni Carbon Burni 0 t 
eet joldine Outing, Beet Matal wane Cincinnati, Ohio Nashville, Tenn. 
Lead Burning and Battery Torches Dayton, Ohio Knoxville, Tenn. 
Acetylene Torches Toledo, Ohio Memphis, Tenn. 
Regulators and Gauges Columbus, Ohio Birmingham, Ala. 
Cast Iron Rods, 24 in, long Cleveland, Ohio Chicago, Iil. 
Toite Bronze a... ; poraes Atlanta, Ga. San Francisco, Calif. 
Manganese Bronze Rods wede 1 
po rel Steel+ Superior Indianapolis, Ind. Louisville, Ky. 
Aluminum Solder Vanadium Preheaters 
Brazing Wire Nickel Drills and Grinders 
Brass Spelter Asbestos Paper 
Fluxes (all kinds) Asbestos Gloves 
Carbon Rods and Paste Hose, Plain and Armored 
Instructions Book on Welding Welding Plates and “V” Blocks 


WRITE FOR MONTHLY PRICE SHEET AND CATALOG 
Agents wanted in unoccupied territory. 


: Superior Oxy-Acetylene Machine Co., Hamilton, Ohio, U.S.A. 
Ohio Rubber Co., Cincinnati, Ohio 




















General Electric Co. arc welding sets, electric and Page-ARMCO welding wire, acetylene and 


gas engine driven, hand and automatic operation, electric, cut in 36-in. and 14-in. lengths, 
on easy payment plan if desired. Full line of or on metal reels for use on G. E. auto- 
welding accessories carried in stock. matic welder. ; 








Welding Service Company Hudson Terminal—30 Church Street NEW YORK CITY 
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handy in your repair shop 
Both tools are fitte 





Finish Your Welds With a “WODACK” 
PORTABLE ELECTRIC GRINDER 


You will also find the “WODACK” Portable Electric Drill equally 


with the “WODACK” universal motor and will operate on 
A. C. and D. C. current. Write for descriptive circular. 


Manufectured Wodack Electric Tool Corporation 
Office and Factory: 27 South Jefferson St., Chicago, U.S.A. 










CURRENT WELDING LITERATURE 


AUTOGENOUS WELDING IN RAILROAD SHOPS—From spe- 
cial and topical committee reports of the Master Boiler Makers’ 
Association. Autogenous welding used by every railroad visited 
and in most cases successfully. Committee is satisfied that weld- 
ing of fireboxes is generally successful. Inexperienced operators, 
poor welding material and improperly prepared work have been 
responsible for failures. Keep inexperienced men out of fireboxes. 
Welding flues successfully depends on local conditions. Recom- 
mends oxy-acetylene welding for repairing and building of boilers. 
—Boiler Maker, October. 


BROADENING THE USE OF WELDING IN SHIPBUILDING, 
by F. B. Webster—While there has been a rapid growth in the use 
of welding on the non-structural members of vessels building in 
the shipyards and a still more rapid growth of its use in repair 
work, the ambitions of the sponsors of this method of fastening 
metal parts together will not be satisfied until the practically 
rivetless ship is the rule rather than the exception. Before this 
goal can be reached, however, there are many obstacles to be 
ovércome and among these difficulties none is greater than the 
present method of ship construction which is designed for riveted 
rather than welded connections.—Marine Engineering, November. 


WELDING RODS FOR OXY-ACETYLENE WELDING, by J. R. 
Dawson—The function of the welding rod is to supply metal that 
is added during the welding operation to form a part of the weld. 
The old practice of using any old filler rod, has been the cause of 
many failures. It is essential that rods be made by good manu- 
facturing practice besides having the correct chemical composition. 
Purchasers of rods can protect themselves by careful inspections 
and tests.—Acetylene Journal, November. 


THE FUTURE JOB WELDING SHOP, by G. O. Carter—The 
successful job welding shop of the future will be operated on a 
real business basis. Modern equipment can be installel at a lower 
cost than might be imagined, if care is used in planning the com- 
plete shop. Continual advertising will keep up public interest.— 
Acetylene Journal, November. 


WELDING IN REINFORCED CONCRETE CONSTRUCTION, 
by Marcelle Piette—One of the most recent uses found for oxy- 
acetylene welding is in connection with reinforced concrete con- 
struction. The reinforcing material has a great many joints which 
can be made most advantageously by fusion welding, and thus a 
broad field’ of activity is opened up for the torch.—Revue de la 
Soudure Autogene, September. 





BRINGING THE WELDER TO THE JOB, by David Baxter— 
The portable feature of the oxy-acetylene welding outfit is a 
blessing. A good assortment of tips and rods should be taken out 
with the portable outfit, so as to be prepared for every emergency. 
—American Blacksmith, Auto and Tractor Shop, October. 











ATTENTION, WELDERS 


Make big money repairing Scored Cylinders and Cracked Water Jackets by the EVER STAY PROCESS. We gre. you complete 


instructions on making tools and applying EVER STAY METAL with an initial order of EVER STAY METAL AND ° 

Se GE DERE oc ck c Ketter ours 46k cer aREe CHD 00:0404.66 600000 6c oO Cenceeruoeveceet $2.75 Per Pound 

CE oon ct hee eee. ae Pael ceie sees bb aend.eeieemeakent 1.00 Per Bottle —— ae pos Bay et, +. 
BVER STAY GOD LOOM, for ADWMIMUI onc ccc bew ccc ccccccccccsccccecccecccbeccecs 2.75 Per Pound orders shipped less than two pounds of 
Welding and Cutting Ab- EVER STAY SALES. COMPANY Prices. F. 0. B. Omaha, Nebr. Jobers 
paratus. 1501 Jackson Street, OMAHA, NEBRASKA wanted in every city. 











INSTRUCTION BOOK—Operator’s instructions for the nl 
the quasi-arc welding process. Pocket size handbook s! 
how to prepare work and outlining procedure for various t f 
jobs. Issued by Quasi-Are Weldtrode Co., Inc., Peekskill, N 


MAKING CHEAP LATHE TOOLS, by David Hamps \ 
specially shaped cutting tool may be prepared by adding 
viously formed blade to a shank.—Automobile Dealer and Repairer 
Ocfober. 


WELDING TECHNIQUE—A small journal for the promotion of 
the science and art of welding. An outline of the method of j: 
dexing, the business and proceedings of the American Welding J 
Society. Copyrighted by W. T. Bonner, Philadelphia. 


THE SCIENTIFIC SIDE OF WELDING, by E. A. Atkins—’ 
most common defects in welds are low tensile strength and 
elongation. Structure anl physical properties of metal dep: 
chemical composition, heat treatment, and mechanical treatment 
therefore it is difficult for a welded joint to have proper che 
composition and also the requisite physical properties.—Acet 
and Welding Journal, London, October. 


CAST IRON RODS 


— Soft and Clean —- 
QUALITY GUARANTEED 





Also ones 
RODS, WIRES AND FLUXES 
For Welding All Other Metals 





Prices on Application 


BIERMAN-EVERETT FOUNDRY CO. 
133-153 So. 20th St. Irvington, N. J. 





AGENTS 


Sell THE WELDING ENCYCLOPEDIA during your spare time 
or as you call on the trade. Write today for our plan. 


THE WELDING ENGINEER 


South Dearborn Street CHICAGO, ILL. 














REPAIR SCORED CYLINDERS, WATER JACKETS, ETC. WITH LIBERTY IRON METAL. We sell complete outfit 
for doing this work including initial supply of metal. Satisfaction guaranteed. Price $25.00 Complete, Full instruc- 
tions with every outfit. Write us for further information as to profits, etc. 


LIBERTY WELDING & MANUFACTURING CO. 
4200-4208 GRAND RIVER AVENUE 


DETROIT, MICHIGAN 
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Universal Oxygen 
Company SHEBOYGAN >t 



















WISCONSIN 
MANUFACTURERS 











Most 
efficient 
generator 
for 
producing 
Oxygen 
and 
Hydrogen 


PRICES 
AND 
PARTICU- 
LARS 
ON 
REQUEST 


= 
ELECTROLYTIC OXYGEN & 
HYDROGEN CELL MODEL C 
































Clean and Quick Method 


of Brazing 


B.D. M. Co.’s No. 101 Gas Brazing Stand for tool 
rooms or manufacturing purposes, has two powerful 
gas blowpipes which are adjustable in any direction. 
The substantial iron frame carries also an air drum 
and necessary connections as illustrated. Equally 
effective for a small piece of soldering, or for a 
heavy job of brazing requiring both blowpipes and a 
built-up fire-brick backing. Price $45.00. Catalog 
“B.X.,” to be had for the asking, tells all about it. 


Buffalo Dental Mfg. Co. 
Buffalo, N. Y. 
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THE ELLIPSOGRAPH 


For Flame Cutting Circular, Elliptical and 
Straight Line Openings in Metal Plate. 


“ 





The Ellipsograph (a hand driven machine fitted with 
90 degree cutting torch is shown above) is a finer 
development of the Acetylene Cutting Torch. It is 
simple and inexpensive to operate. The torch con- 
trol mechanism is positive and accurate for elliptical, 
circular or straight lines without the aid of forms, 
gauges, cams or patterns. 


Capacities: Elliptical forms 0 in. to 20 in. x 32 in. Cir- 
cular Forms 0 in. to 20 in. Straight lines 0 in. to 20 in. 
Weight (without Torch) 80 Ibs. 
Dimensions: 30 in. long, 28 in. wide, 18 in. high. 

Send for descriptive folder. 


Manufactured by 


The Shawver Co. Springfield, O. 





MULTI-SEAT REGULATORS 
have four seats instead of one, 
but cost no more, 

Write for prices and start to reduce your costs 
— NOW. 














Modern Engineering Company 
23rd and Walnut Streets . . St. Louis, U. S. A. 
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QUASI-ARC SYSTEM 


We Manufacture: 
A. C. & D. C. Welding Sets 
Also Weldtrodes for 


Mild Steel 
High Carbon 
Manganese 
Cast Iron 


Gives Machinable Weld 


QUASI-ARC WELDTRODE CO., INC. 
Peekskill, New York 





L. W. 110 V. WELDER 





eee 


LET’S GO as this “Welding Foreman” who severed his ¢, 
tions with a World Wide Concern to go into business on 
own personal financing and initiative. 


AND GO by choosing material best by test, the same as this w 
Knowing success depended upon the reliability of materia 
technique, experience demanded he specify “MOREY” 
Acetylene Welding FLUXES. 


AND GO by making your services demand recognition as 
“Welding Foreman,”” whose purchases for the past five 


were: 
1916, $270.09 1917, $403.30 1918, $558.88 1919, $487. 5¢ 
1920, $506.40 


AND GO SPECIFY—“MOREY FLUX” on all orders, wher 
liability dependability and quality are the most valuable ass: 
to prosperity, as proven by a “Welding Foreman” wit 
reputation. 


MOREY FLUX & CHEMICAL CO. 
PARKESBURG, PENNSYLVANIA 


Established 1912 Incorporated ] 






































ALUMINUM WELDING FLUX 
A “HOSKINS” PRODUCT 


HOS Aluminum Welding Flux melts at a lower temper- 
ature than does aluminum, spreads evenly over the 
surface to be welded, and prevents -oxidation, thus 
insuring a perfect joint. By using it you save time 
and trouble. You also save money in flux cost, for 
HOS Flux gives best results when used sparingly. 


High grade dealer accounts wanted 


HOSKINS PROCESS DEVELOPMENT COMPANY 
4035 W. Kinzie Street CHICAGO, ILLINOIS 























High Silicon Cast Iron Welding Rods 
Cast Aluminum Rods. 
Grey Iron and Aluminum Castings of all descriptions. 
WRITE FOR QUANTITY PRICES. 


The Iron City Foundry Co. Hamilton, Ohio, U.S. A. 





| THE “ALTERNARC” 


Portable Cutting and Welding Machine 


“Carry It to the Work” 


THE ELECTRIC ARC CUTTING & WELDING CO. 
152-58 Jelliff Ave. N 

















BUCKEYE 


$1.00 # 
39 # 
.06'/2# 


Aluminum Solder 
Cast Iron Flux 
Y%'' C. 1. Rod 


These items as well as all other supplies and REGO 
equipment that we handle carry our “No Reservation” 
Guarantee. On that basis, can you go wrong by send 
ing us a sample order? 


The Buckeye Welding & Supply Co. 


1544-52 W. 6th St. 


Cleveland, Ohio 











A a EQUIPMENT 


o> @ Anew % o4 —m oe 4 8) fe ~~) o) od 





A new mixing principle, a regulator that accurately controls 
gases, the greatest working range ever covered by ONE torch 
—are exclusive IMPERIAL features. Write for catalog 
Imperial Brass Mfg. Co., 517 S. Racine Ave., Chicago 
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OXYGEN HYDROGEN 
SEAMLESS STEEL CYLINDERS 
I. C. C. SPECIFICATIONS 


WM. WHARTON JR. & CO., INC. 


30 Church Street NEW YORK CITY 




















TYPE M6 


Trade Mark 


GRIND Those 
Welds 


With a 


STRAND 
Flexible Shaft Grinder 


Thousands in Use 
N. A. Strand Co. 


CHICAGO 
549 W. Washington Blvd. 

















The Oxy-Thermalene Method of 
Welding, Cutting, Brazing, Etc. 


ACETYLENE OIL GAS PRODUCER 
the gas of greatest efficiency, economy 
and SAFETY. The only class of its kind 
Saves 25% on gas and oxygen. 


FIRST CLASS REFERENCES 
Special Welding MACHINES, guaran 
teed no flash back cutting and welding 
torches, and supplies. 


The Thermalene Co, Chicago Height’s. !!!. 
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AIRCO OXYGEN “ ACETYLENE 





Airco was used to a large § 


extent in rebuilding this 
steamship which was 


shortened to admit of § 


passage from the Great 
Lakes to an important 
eastern dry dock. 


SERVICE 


| IS GOOD SERVICE 


No Shortage 
on the Big Jobs 


Large welding and cutting operations 
often necessitate emergency orders for 
Airco Oxygen and Airco Acetylene. 


You need not fear a shortage of supply 
when undertaking these large projects, 
because a nearby Airco Distributing 
Station is prepared to handle efficiently 
your rush orders for Airco Oxygen and 
Airco Acetylene. 


“Airco Oxygen and Acetylene Service 
is Good Service” under all conditions. 


AIR REDUCTION 
SALES COMPANY 


Manufacturers of Airco Oxygen, Airco Acetylene, 
Airco Welding and Cutting Apparatus 
and Other Airco Products 


Home Office: 


120 BROADWAY, 
NEW YORK, N. Y. 





Airco Plants and District Offices: 





Atlanta Jersey City, N. J. 
Bethlehem, Pa. Johnstown, Pa. 
Boston Madison, III. 
Buffalo Minneapolis 
Chicago . New York 
Cleveland Oklahoma City 
Coatesville, Pa. Philadelphia 
Defiance, O. Pittsburgh 
Detroit Richmond 
Emeryville, Cal. Seattle 
Gloucester, N. J. St. Louis 
Warren, O. 


“AIRCO PRODUGES Airco warehouses at intermediate points 


ge OXYGEN Bold type indicates the city also contain> an 
Airco District Office. Address correspond- 
ence to nearest District Office. 


Send for Airco Booklet ‘‘The Technical Engineer’s Judgment of the Oxyacetylene Process.” Mention THE WELDING ENGINEER when writing. 

















Here are the 
problems, in 


THE WELDING 
ENCYCLOPEDIA 


answers to your welding 


The Welding Encyclopedia 


() VER ninety per cent of the welding prob- 
lems submitted to The Welding Engineer 
during the past eight months have been an- 
swered from the text of The Welding Encyclo- 
pedia. It is a complete information service de- 
partment in itself, ready to answer your puz- 
zling questions without an instant’s delay. 
With such a book at your command it is easy to 
tell what is the best way to go about this job, 
or that job, what one kind of apparatus will do 
and what work should be done by a different 


1921 





process. 


understand. 
trade. 
dered your copy? 


CONTENTS 


1. Illustrated encyclopedia covering all words, 7. 
terms, and trade names used in welding. welder to study. 

2. Oxy-Acetylene Welding—Aluminum, Steel, Cast 8. Heat Treatment of Steels. 
Iron, Copper, Brass, Bronze. (Full instructions for 9. 
welding each of these metals.) and what cannot be welded. 
ters on this process. 10. 

4. Electric Resistance Welding.—Includes Butt mation at a glance. 
Welding, Line Welding, Percussion Welding and Spot colors at various temperatures. 
Welding. 11. 
on this process ever published. supplies. 
—Tells how to get the best results from apparatus and mends welding apparatus. 
how to avoid costly accidents. 








The Welding Engineer Publishing Co. 
608 S. Dearborn St., Chicago, Ill. 





Gentlemen: 


Please send me a copy of The Welding Encyclopedia, for which find 
enclosed five dollars. | understand that | may keep it for five days for exam- 


ination and if it is not satisfactory | may return it and you will refund the 
purchase price. 


Name . 





Street __.. 





The Last Word in Welding —Yours for $5.00 


The Welding Encyclopedia is America’s most complete and authorita- 
tive reference and instruction book on welding. It gives you a vast fund 
of expert knowledge on all forms of welding, conveniently arranged, fully 
illustrated by drawing and photographs and written in language you can 
It has the approval of the leading manufacturers in the 
It is a book you should have in your shop library. 


Have you or- 


Boiler Welding.—An important subject for the 


Rules and Regulations.—What can be welded 


Rules also govern the 
3. Electric Arc Welding.—Two illustrated chap- installation and operation of equipment. 


Charts and Tables.—A fund of welding infor- 
Includes color chart showing 


326 Pages 
375 Illustrations 
Bound in Cloth 
Price $5.00 


Condensed Catalogs.—Up to date information 
5. Thermit Welding.—The most complete treatise about the leading makes of welding apparatus and 
The Buyers’ Index is a convenient and re- 
6. Use and Misuse of Oxy-Acetylene Equipment. liable guide to the man who purchases or recom- 


Send the Coupon 
Today 


Order with this cou- 
pon enclosing check 
or money order for 
five dollars. If, after 
keeping the book 
five days for exami- 
nation, you are not 
satishied with it, you 
may return it at our 
expense and the pur- 
chase price will be 
promptly refunded. 























